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The concern for simplicity is a unifying theme in much of Bertrand Russell’s 

philosophical works; particularly in his theory of definite descriptions, logical atomism 

and neutral monism.  The latter two theories’ connection with simplicity-considerations 

will be briefly mentioned, while special attention will be given to the resolution of the 

three central puzzles in Russell’s ‘On Denoting’.  Last, Russell’s justifications for the use 

of Ockham’s razor will be considered.  

The importance of simplicity in philosophical and logical thought has been articulated 

as early as Aristotle1, though it is recognized most often as Ockham’s razor: “entities 

should not be multiplied unnecessarily.”2  This formulation clearly is of ontological 

significance, but many versions place emphasis on epistemic simplicity (e.g. ceteris 

paribus, the simpler theory is to be preferred over the more complex).  The former is 

referred to generally as parsimony; the latter, elegance (Baker, 2005).   

Russell, as we shall see, was concerned with both elegance and parsimony throughout 

his philosophical career.  To demonstrate this, let’s first turn to his theory of definite 

descriptions as articulated in ‘On Denoting’. 

 

Simplicity in ‘On Denoting’ 

In ‘On Denoting’, Russell proposes solutions to three puzzles exemplified 

respectively by the following statements:  

1. “Scott was the author of Waverley.” 

2. “The present King of France is bald.” 

3. “The golden mountain does not exist.”3 

All of these involve denoting phrases (meaning they involve “picking-out” or referring to 

the things they describe or name) that are philosophically problematic. 

                                                 
1 “We may assume the superiority ceteris paribus of the demonstration which derives from fewer postulates 
or hypotheses.” - Aristotle, Posterior Analytics, c. 350 B.C.E. 
2 While attributed to William of Ockham (c. 1287-1347) and in the spirit of his nominalism, it is not found 
in his writings (Thornburn, 1918). 
3 This statement was not in the original 1905 paper, but it presents the same problem posed there. 



The first statement involves a problematic application of identity: “If a is identical 

with b, whatever is true of the one is true of the other, and either may be substituted for 

the other in any proposition without altering the truth or falsehood of that proposition” 

(Russell, 1905a).   A puzzle arises when contrasting the original statement with the 

identity substituted version.  One may legitimately inquire as to the truth of the statement 

‘Scott was the author of Waverley’, but, given the free substitution of ‘the author of 

Waverly’ with ‘Scott’, we have the statement ‘Scott was Scott’, which is tautologous.   

How is it that the first may be subject to question but the second may not, when they are 

equivalent?  Is a query about the truth of the statement ‘Scott was the author of Waverley’ 

the same as inquiring about identity (a=a)? 

The second puzzle arises from the interaction of the law of excluded middle (either a 

is true or not a is true, but not both) with the false statement ‘The present King of France 

is bald’.  Accordingly, either `the present King of France is bald' or `the present King of 

France is not bald' must be exclusively true.  However, “if we enumerated the things that 

are bald, and then the things that are not bald, we should not find the present King of 

France in either list” (Russell, 1905a).4  This violates the law of excluded middle, since 

neither a nor not a is true.  How may we avoid this violation?   

The third statement poses a problem about non-existent entities.  Surely ‘The golden 

mountain does not exist’ is true, but how can a non-entity be the subject of a proposition?  

For an object to lack a property, we may think, the object must exist:  “For what does not 

exist must be something, or it would be meaningless to deny its existence; and hence we 

need the concept of being, as that which belongs even to the non-existent” (Russell, 

1903).  How do non-existent entities “exist” and is there any way to avoid this need for 

their paradoxical non-existent existence? 

The resolution of the first problem has the least significance for Russell’s views on 

simplicity, but is integral to his analysis of language.  Descriptive phrases like ‘the author 

of Waverly’, according to Russell, are part of the sentence, and do not have meaning (or 

reference) on their own; rather, they are what he came to call “incomplete symbols” in 

contrast to logically proper names like “this” or “that” and definite descriptions, which 

                                                 
4 Here Russell quips “Hegelians, who love a synthesis, will probably conclude that he wears a wig.”  Even 
this bit of humor trades simplicity’s prima facie plausibility and the folly of its violation. 



uniquely individuate the thing to which it refers.  In short, “we must abandon the view 

that denotation is what is concerned in propositions which contain denoting phrases” 

(Russell, 1905a).   

Another relevant distinction involves the difference between primary and secondary 

occurrences of descriptions.  A description has a primary occurrence in a sentence if that 

sentence is false if and only if there is something that satisfies the description but does 

not have the trait being predicated of it.  In contrast, a description has a secondary 

occurrence in a sentence if that sentence is false if and only if nothing satisfies the 

description.  Using the above distinctions (descriptive phrases, proper names, etc.) and 

the corresponding tools of modern logic (including variables, quantifiers and predicates), 

Russell refines his analysis accordingly.   

The proper analysis of ‘Scott was the author of Waverley’ is not simply a = b, but a 

statement of existence, such that there is a unique author of Waverly, who happens to be 

Scott.  Thus, the proper name ‘Scott’ is held quite distinct from the description ‘the 

author of Waverly’ in Russell’s analysis.  In modern logical terms ‘Scott was the author 

of Waverley’ becomes ∃x[Axw & ∀y(Ayw → y=x) & x=s], where Axw is the relation of 

authorship to w Waverly and s is Scott.  Thus, the occurrence of Scott is not substitutable 

for the author of Waverly, as is suggested by the surface grammar of the sentence.  Thus, 

problem in inquiring as to the truth of “Scott was the author of Waverly” dissolves. 

Russell’s second solution, like the first, results from new distinctions.  ‘The present 

King of France is bald’ presents a difficulty when understood under the theory that 

“[b]eing is that which belongs to every conceivable term, to every possible object of 

thought” (Russell, 1903).  This early (pre-1905a) view of Russell’s is much like that of 

Alexius Meinong, whom Russell explicitly repudiates in ‘On Denoting’.   

Meinong’s theory of objects held that the `prejudice in favour of the existent' must be 

rejected because existents are only an infinitesimal part of the objects of knowledge 

(Russell, 1905b).  The importance of nonexistent things in knowledge and the apparent 

need for their “being” in some sense to allow them to be objects of knowledge, led 

Meinong to propose that nonexistent objects subsist.  Subsistence is the kind of being that 



nonexistent objects have (Meinong, 1904).5  Moreover, the last two puzzles seem to 

suggest that the “being” of nonexistent things is needed to avoid contradicting the law of 

excluded middle and to make sense of statements about nonexistent things, respectively.  

Meinong and early Russell’s views regarding “being” clearly had ontological import; 

if nonexistent things have being, innumerable things have been admitted into their 

ontology.  Intuitively, the principle of parsimony dictates that this outcome be avoided 

unless it is necessary.  Russell shows that there is a beautifully parsimonious alternative 

to the Meinongian view.   

Recall that either `the present King of France is bald' or `the present King of France is 

not bald' must be true on pain of contradicting the law of excluded middle.  There are two 

ways of reading this negation: understanding it to apply to the putative baldness, or 

understanding the negation to hold over the whole of the statement.  This distinction 

corresponds to differences in primary and secondary occurrence of descriptions.   

Let’s compare the two readings unpacked like the first problematic statement.  

Similar to the previous unpacked problem, ‘the present king of France is bald’ amounts to 

‘There is an x such that x is a present king of France and x is bald, and for all y if y is a 

present king of France then y = x’.  Expressed in logical notation and under the primary 

occurrence reading, it amounts to the following: ∃x[(Kx & ∀y(Ky → y=x)) & Bx] and 

the negation ∃x[(Kx & ∀y(Ky → y=x)) & ~Bx].  On this reading of denial (or negation), 

both statements are false, but do not conflict with the law of the excluded middle, 

because they are not logical contradictories.  On the secondary occurrence reading it 

becomes ∃x[(Kx & ∀y(Ky → y=x)) & Bx], and  ~∃x[(Kx & ∀y(Ky → y=x)) & Bx].  

The first statement is false and the second true, in accordance with the law of the 

excluded middle (as they are contradictory statements).   

The above demonstrates that it is not necessary to require the existence or subsistence 

of the present king of France to render the statement ‘the present king of France is bald’ 

meaningful.  Nor is it necessary to avoid conflict with the law of the excluded middle.  

Russell’s parsimonious alternative to subsistence is vindicated in this case.  The next 

statement illustrates much the same.  

                                                 
5 See Smith, 1985 for a close and sympathetic analysis of Meinong’s views in contrast to Russell’s.  



Like the previous statement, the Meinongian reading of ‘the golden mountain’ does 

not exist’ demands that the golden mountain subsist for the statement to have meaning.  

Russell denies that the denoting phrase ‘the golden mountain’ needs a referent for it to be 

intelligible.  Rather, the description viewed from as a secondary occurrence, yields the 

following formalization: ~∃x(Gx & Mx).  This is false if and only if nothing satisfies the 

description, making it perfectly intelligible as a statement without the requirement of the 

denoting phrase’s subsistence.6  

Russell’s theory of definite descriptions is an excellent example of a theory that is 

both elegant and parsimonious.  It is elegant in the relatively small set of components 

(variables, predicates, quantifiers, etc.) needed for its representative and analytical 

capacity; it is parsimonious in its elimination of an infinite number of subsistent entities.  

Frank Ramsey presciently declared Russell’s theory of descriptions a ‘paradigm of 

philosophy’.  Indeed, Russell further developed the method of analysis exhibited in ‘On 

Denoting’, as he considered other problems in logic, epistemology and metaphysics.  

 

Further Influence of Simplicity on Russell’s Philosophy 

Russell’s analysis of language in ‘On Denoting’ is only one relatively early example 

of Ockham’s razor as a guiding methodological principle in his work.  This implicit 

appeal to parsimony and elegance in ‘On Denoting’ became more explicit in later works 

on logical atomism and neutral monism.  What follows is a brief survey of the influence 

of Ockham’s razor on some of Russell’s subsequent philosophical views.  

Russell recounts in his essay ‘My Mental Development’ his conscious use of 

Ockham’s razor in Principia Mathematica, where he understood Ockham’s razor as a 

metaphysical “principle of parsimony as regards ‘entities’” (Russell, 1944).  Through his 

work on Principia Mathematica (1910, 1912, 1913), he began to realize the significance 

of what he called “minimal vocabularies”, meaning a vocabulary in which no word can 

be defined in terms of others.   

It is worth noting that the solutions to the three puzzles were not the only portions of 

‘On Denoting’ relevant to Ockham’s razor.  The idea nascent in the following quote was 

to have a great impact on simplifying epistemological theory: “…in every proposition 

                                                 
6 As Quine put it "To be is to be the value of a variable" . 



that we can apprehend (i.e. not only in those whose truth or falsehood we can judge of, 

but in all that we can think about), all the constituents are really entities with which we 

have immediate acquaintance” (Russell, 1905a).  Following this insight, Russell 

developed his famous distinction between "knowledge by acquaintance and knowledge 

by description" (1910).  Knowledge by acquaintance is that which is known non-

inferentially in immediate awareness, like the appearance of a table in its texture, color, 

smoothness, etc.  These things known to the senses are generally referred to as sense data, 

by Russell.  Knowledge by description involves phrases of the form 'a so-and-so' or 'the 

so-and-so' (1912).   

Using the knowledge by acquaintance/knowledge by description distinction, Russell 

proposed that “[t]he fundamental principle in the analysis of propositions containing 

descriptions is this: Every proposition which we can understand must be composed 

wholly of constituents with which we are acquainted” (1912, italics original).  Here we 

see that the seed of his logical atomism was present early in his writings.  In the same 

work, Russell argues that Ockham’s razor compels us to reject radical skepticism and 

accept the existence of the material world: 

… every principle of simplicity urges us to adopt the natural view, that there 

really are objects other than ourselves and our sense-data which have an existence 

not dependent upon our perceiving them. . . . Since this belief does not lead to any 

difficulties but on the contrary tends to simplify and systematize our account of 

our experiences, there seems no good reason for rejecting it. (Russell, 1912) 

Later, in his 1918 lectures on logical atomism, Russell argues that the world itself 

consists of a complex of logical atoms (essentially, sense data) and their properties. 

Together logical atoms form the atomic facts which combine to form logically complex 

objects.   Inferred entities like tables and other physical objects are then understood to be 

"logical constructions".  The same year, Russell declared a formulation of Ockham’s 

razor to be the supreme maxim of scientific philosophizing: Wherever possible, logical 

constructions are to be substituted for inferred entities.” (Russell 1918a).7  Thus, logical 

constructions served to minimize entities in the spirit of Ockham’s razor. 

                                                 
7 This quote was later featured on the first page of Carnap’s Aufbau, which in many ways represents the 
culmination of Russell’s logical atomism. 



Russell’s first endorsement of neutral monism (Russell, 1919) quickly followed his 

expression of logical atomism and shared its reductive and simplifying spirit.  Neutral 

Monism is the metaphysical view that reality is ultimately unified in a neutral base.  By 

neutral, it is meant to be neither mental nor physical:    

The data of psychology do not differ in their intrinsic character from the data of 

physics. I have maintained that sensations are data for psychology and physics 

equally, while images, which may be in some sense exclusively psychological 

data, can only be distinguished from sensations by their correlations, not by what 

they are in themselves. (Russell 1921) 

It is widely recognized that Russell changed his view many times throughout his long 

life, the varied positions he took were deeply influenced by simplicity considerations, 

though he rarely wrote of them explicitly.  In the case of the theory of descriptions, the 

elaborate metaphysics of Meinong are stripped, while logical atomism invites the 

reduction inferred entities to logical constructions and neutral monism unifies our 

conception of the mental and the physical in a neutral base.   

 

Russell’s “Justification” of Ockham’s Razor 

Given the central importance of Ockham’s razor in Russell’s philosophy and his 

penchant for logical analysis, one would expect a defense of its use somewhere in his 

writings.  Interestingly, such a defense is largely absent, as is mention of the principle 

itself, given the great number of his philosophical writings.   

One of the earliest explicit mentions of Ockham’s razor in Russell’s writing is as 

follows: 

One very important heuristic maxim which Dr. Whitehead and I found, by 

experience, to be applicable in mathematical logic, and have since applied to 

various other fields, is a form of Occam's Razor. When some set of supposed 

entities has neat logical properties, it turns out, in a great many instances, that the 

supposed entities can be replaced by purely logical structures composed of 

entities which have not such neat properties. In that case, in interpreting a body of 

propositions hitherto believed to be about the supposed entities, we can substitute 

the logical structures without altering any of the detail of the body of propositions 



in question. This is an economy, because entities with neat logical properties are 

always inferred, and if the propositions in which they occur can be interpreted 

without making this inference, the ground for the inference fails, and our body of 

propositions is secured against the need of a doubtful step. The principle may be 

stated in the form: ‘Whenever possible, substitute constructions out of known 

entities for inferences to unknown entities’ (Russell, 1924) 

There is no explicit justification in this passage, though he suggests that it is a useful 

principle that helps us to avoid error.  Indeed, in his other works, when it is mentioned at 

all, Ockham’s razor is implicitly justified by its utility.  For example, in his History of 

Western Philosophy of he devotes the following passage to Ockham’s razor:  

Occam is best known for a maxim which is not to be found in his works, but has 

acquired the name of "Occam's razor." This maxim says: "Entities are not to be 

multiplied without necessity." Although he did not say this, he said something 

which has much the same effect, namely: "It is vain to do with more what can be 

done with fewer." That is to say, if everything in some science can be interpreted 

without assuming this or that hypothetical entity, there is no ground for assuming 

it. I have myself found this a most fruitful principle in logical analysis (Russell, 

1945). 

Aside from the above passages, he refers to Ockham’s razor by name only a few other 

times (1918a, 1944) and never for more than a paragraph or two.  He appears to never 

have argued for the principle, though he does articulate its appeal as a “heuristic maxim” 

that compels “an economy” in theory (1924) and seems to suggest that it is irrational to 

violate Ockham’s razor (“if everything in some science can be interpreted without 

assuming this or that hypothetical entity, there is no ground for assuming it”). He 

suggested something of the illegitimacy of violating Ockham’s razor when he wrote “The 

method of ‘postulating’ what we want has many advantages; they are the same as the 

advantages of theft over honest toil. Let us leave them to others and proceed with our 

honest toil” (1919, p. 71). However, none of these constitute an actual argument for its 

use.  Despite this, as I have shown or alluded to, Russell’s used the “heuristic maxim” of 

Ockham’s razor to support his theory of definite descriptions, the existence of the 

material world, logical atomism, and neutral monism. 



 

References 

Aristotle, Posterior Analytics, transl. McKeon, [1963, p. 150]. 

Baker, Alan, (2004) "Simplicity", The Stanford Encyclopedia of Philosophy (Winter 2004 

Edition), Edward N. Zalta (ed.), URL = 

<http://plato.stanford.edu/archives/win2004/entries/simplicity/>. 

Carnap, Rudolf, (1928) Der logische Aufbau der Welt, English translation The Logical 

Structure of the World, University of California Press, Berkeley, 1967. 

Irvine, A. D., (2004) "Bertrand Russell", The Stanford Encyclopedia of Philosophy (Fall 

2004 Edition), Edward N. Zalta (ed.), URL = 

<http://plato.stanford.edu/archives/fall2004/entries/russell/>. 

Linsky, Bernard, (2003) "Logical Constructions", The Stanford Encyclopedia of 

Philosophy (Fall 2003 Edition), Edward N. Zalta (ed.), URL = 

<http://plato.stanford.edu/archives/fall2003/entries/logical-construction/>. 

Ludlow, Peter, (2004) "Descriptions", The Stanford Encyclopedia of Philosophy (Spring 

2004 Edition), Edward N. Zalta (ed.), URL = 

<http://plato.stanford.edu/archives/spr2004/entries/descriptions/>. 

Maurer, A., (1984) “Ockham's Razor and Chatton's Anti-Razor,” Mediaeval Studies, 46, 

463-75. 

Meinong, Alexius, (1904) On the theory of objects - In: Roderick M. Chisholm (editor) – 

Realism and the Background of Phenomenology - Translated by I. Levi, D. B. 

Terrell, R. M. Chisholm - Glencoe, Ill. Free Press. pp. 76-117 (1960) [Translation 

of Über Gegenstandtheorie]. 

Ockham, William of, (1323) Summa Logicae, Part II translated as Ockham's Theory of 

Propositions by A. J. Freddoso and H. Schuurman, University of Notre Dame 

Press, Notre Dame, IN, 1980 

Quine, W.V.O., (1948) “On What There Is,” The Review of Metaphysics 2 (1948): 21-28. 

Reprint in many places including Quine, From a Logical Point of View 2nd ed. 

(Cambridge: Harvard University Press, 1980). 

Russell, Bertrand, (1903) The Principles of Mathematics New York, W. W. Norton  & 

Company, 1903, second edition 1937, reissued 1996. 



-----, (1905a) "On denoting," Mind 14.  

-----, (1905b) "Review of: A. Meinong, Untersuchungen zur Gegenstandstheorie und 

Psychologie" by Bertrand Russell, Mind, 1905a - reprinted in: "Essays in 

analysis" edited by Douglas Lackey - London, George Allen & Unwin Ltd, 1973 

pp. 77-78. 

-----, (1910) "Knowledge by Acquaintance and Knowledge by Description," 

Proceedings of the Aristotelian Society, 11, 108-128. Repr. in Russell, Bertrand, 

Mysticism and Logic, London: Allen and Unwin, 1963, 152-167. 

-----, (1910, 1912, 1913) (with Alfred North Whitehead) Principia Mathematica, 3 vols, 

Cambridge: Cambridge University Press. Second edition, 1925 (Vol. 1), 1927 

(Vols 2, 3). Abridged as Principia Mathematica to *56, Cambridge: Cambridge 

University Press, 1962 

-----, (1912) The Problems of Philosophy. Reprinted 1959, Oxford: Oxford University 

Press. 

-----, (1914) Our Knowledge of the External World. Reprint of the revised edition of 

1926: London: George Allen & Unwin, 1980. 

-----, ([1918a], 1957) ‘The Relation of Sense Data to Physics’, in Mysticism and Logic, 

New York: Doubleday Anchor, 140-173.  

-----, (1918b) "The Philosophy of Logical Atomism," The Monist, reprinted in Russell 

(LA) pp. 35-155.  

-----, 1919, “On Propositions: What They Are and How They Mean”, Proceedings of the 

Aristotelian Society, Supplementary Volume 2: 1-43. Reprinted in Russell, B., 

1956, 283-321. 

-----, (1919) Introduction to Mathematical Philosophy , London: Routledge, reprinted 

1993. 

-----, (1921) The Analysis of Mind. Reprinted: London: George Allen & Unwin, 1978. 

-----, (1924) "Logical Atomism," in J. H. Muirhead, ed., Contemporary British 

Philosophy, London, reprinted in Russell (LA) pp. 157-181.  

-----, (1944) "My Mental Development," in Schilpp, Paul Arthur, The Philosophy of 

Bertrand Russell, 1st edn, New York: Tudor, 1946, 3-20. 

-----, (1945) A History of Western Philosophy, New York: Simon and Schuster; London: 



George Allen and Unwin, 1946. 

-----, (1956), Logic and Knowledge. Essays 1901-1955, Edited by Robert C. Marsh, 

London: Allen & Unwin. 

Smith, Janet Farrell, (1985). “The Russell-Meinong Debate” Philosophy and 

Phenomenological Research, Vol. 45, No. 3. (Mar., 1985), pp. 305-350. 

Stubenberg, Leopold, (2005). "Neutral Monism", The Stanford Encyclopedia of 

Philosophy (Spring 2005 Edition), Edward N. Zalta (ed.), URL = 

<http://plato.stanford.edu/archives/spr2005/entries/neutral-monism/>. 

Thornburn, W. M., (1918). The Myth of Occam's Razor. Mind: 345-353. 

 
 



<<
  /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
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


