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Abstract 
In addressing a verb bias in syntactic analysis we present the 
beginnings of a noun-driven analysis paradigm. Such a 
paradigm may complement and compensate for some 
weaknesses in the existing verb-driven paradigm (in which 
the noun is subordinated) as applied to information sources 
or contexts in which the data is structured in objects and 
more than in events. 

 The Current Paradigm   
In analysis of text and speech, the verb is privileged over 
the noun as the major determiner in syntactic and semantic 
structure. Noun and prepositional phrases that provide 
information on the participants, locations, and manners are 
analyzed as dependent upon the verb in some way. This is 
made more explicit in dependency grammars, where the 
verbs are typically the first nodes to be accessed in a 
traversal of the tree, and access to all of the other nodes 
proceeds through at least one verb. In constituency-
grammar tree structures, the verb is “floated” nearer the 
root of the tree, as compared to nouns. For example, a noun 
may appear at the same height as the verb if it forms the 
subject noun phrase; the addition of adjectives, nouns, and 
other recursive structures continues to bury the “lowest” 
noun (which may be the most important, as it may be the 
“root” of the noun phrase: in “cat food tray”, the object 
referenced a tray and its preceding nouns further 
information about what [or which] tray it is). As well, since 
any prepositional phrases attached to the verb phrase, and 
all objects of the verb (direct and indirect), are attached 
under the verb phrase structure, we see the verb floated 
highest in the tree structure. For computational processing 
of this tree, the verb is encountered first, and determination 
of the meaning of the sentence must most efficiently make 
sense of the first information available; hence, even if the 
verb is not explicitly centered in semantic processing, its 
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primacy in the syntactic structures may enforce such 
centering. 
 In analyses on the syntax-semantics interface, noun and 
prepositional phrases (whose objects are also noun 
phrases) are analyzed as arguments to the major structure, 
which is the verb. One exception to this analysis is in the 
case of “to be”: in copula sentences, the verb is no longer 
as important: it is demoted and its syntactic complement is 
promoted to the status of predicate. This exception only 
proves the rule: verbs are predicates, unless they are not 
strong enough, in which case an adjective or nominal will 
be given special dispensation to act like a verb in assigning 
roles (Baker, 2005). 
 Further, and probably related, the semantic centering of 
verbs lines natural language reasoning up with first-order 
predicate logic (Raskin, 1983). In this case, the predicate 
can be thought of as a function, with its called arguments 
the syntactic arguments (there is probably no coincidence 
that they are named similarly) required in its surface form. 
Much work has been done in fitting natural language and 
predicate logic together, as in (Luuk, 2009). 

The Mismatch 
 The verb-centeredness of both syntactic and semantic 
processing is at odds with information spaces in which 
objects (represented by nouns) and their static, typical 
attributes or relationships (represented with adjectives, 
prepositions, and embedded phrases such as relative 
clauses), are of main concern.  
 In large databases, in which relationships are rigidly 
encoded via table schemas verb-centered analysis may 
underserve, or at least waste resources in processing, 
natural-language queries looking for key-value pairs, 
object-attribute pairs, etc. (Li et al, 2008). Computer 
programs, whether explicitly object-oriented or not, may 
be conceived of as interactions and transformations of data 
objects. Processing these instructions (in order to compare 
them to natural-language specifications or similar machine-
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language programs) may, if the processing module is verb-
driven, fail to account for object-based polymorphisms, or 
accommodate them at high cost.  
 Less-structured information repositories may also 
exhibit some bias toward the presentation of information in 
noun phrases, prepositional phrases, relative phrases, and 
weak verbs. Some of these sources we might assume have 
a semantic bias towards the definitions of objects, types, 
and typical relationships. For instance, an introductory 
article on geography may describe types and typical 
qualities and positions of geographical features in noun 
phrases and prepositional phrases, while a geographical 
history of a particular location may be more concerned 
with geographical events and exploration (action). Even 
then, the latter article will contain references to places 
(objects/nouns). Note through this article that events also 
manifest syntactically as nouns (e.g., “events”); the pairing 
of noun/object and verb/event is not so rigid, as many 
verb-concepts can be expressed as nouns.  

A Proposal 
 In an attempt to address this inequity – the dominance of 
verb-centered analysis – we introduce a beginning noun-
driven syntactic analysis. The noun-driven syntax 
representation is only a part of the whole equation: the 
verb-centered paradigm has years of theory, application, 
and intuition, which each interact to re-entrench the 
paradigm. We present a first step in establishing a 
complementary paradigm for the noun, intending toward 
an object- rather than event-based semantic analysis. 
 The representation borrows from dependency grammars: 
the syntactic tree is mapped in terms of directional binary 
relationships between words (see Figure 1). In this case, 
the nouns are (with one exception) dominators of the 
(dependency-like) relationships. Links to adjectives, 
determiners, and other nouns in the noun phrase proceed 
outwards from the root noun, which we already expect 
from dependency grammar, as they depend upon the noun. 
 

 
Figure 1 A noun-driven syntax representation. 

 
However, the linkage of the nouns with the verbs has a 
reversed polarity: verbs depend upon the nouns. The 
number of noun phrase arguments to a verb is thus the 
number of incoming connections from nouns. Prepositional 

phrases proceed outward from the word that they can be 
best said to modify, from nouns or verbs as appropriate. 
The noun object of a preposition is the only noun in this 
representation that does not dominate all of its 
relationships; the preposition dominates it so that we may 
establish a path from one root noun to the root noun of the 
prepositional phrase that further characterizes it. 
 Preliminary analysis of such a noun-centered 
dependency syntax representation suggests that it performs 
better (in terms of complexity of access of certain 
categories of words) than verb-driven representations 
derived from the same texts (Stuart et al, 2012). 
 The central tenet of the paradigm can undoubtedly be 
bent in many different directions. Future work will include 
investigation of the complexity and space tradeoffs 
between noun-driven dependency-like representations and 
constituency-like representations, after determination of 
how the latter might work from a noun-driven perspective. 
Another major question is whether a verb-driven or noun-
driven syntax in particular is better suited to use with 
knowledge systems (in, say, processing large amounts of 
natural language data for summarization, reasoning, or 
learning) whose architectures may be more object- or 
event-centered. Hybrid spaces or systems may also benefit 
from using both paradigms in tandem.  
 Rectification of the mismatch – that is, restoring the 
noun to a place of importance in syntactic analysis – 
potentially improves natural language interaction between 
humans and non-human systems whose primary concerns 
are objects (physical or informational), their attributes, and 
their interactions. 

References 
Baker, Mark. 2005. Lexical Categories: Verbs, Nouns, and 
Adjectives. Cambridge: Cambridge University Press. 
 
Li, Zhanjun, Victor Raskin, and Karthik Ramani. "Developing 
Engineering Ontology for Information Retrieval." Journal of 
Computing and Information Science in Engineering 8(1):011003-
13 (2008). 
 
Luuk, Erkki. 2009. The noun/verb and predicate/argument 
structures. Lingua 119 (2009): 1707–1727. 
 
Raskin, Victor. 1983. A Concise History of Linguistic Semantics 
Pt 1. Unpublished manuscript. Department of Linguistics, Purdue 
University, West Lafayette, IN. 
 
Stuart, Lauren M., Julia M. Taylor, and Victor Raskin. 2012. 
Towards Noun-Driven Parsing. In Proceedings of 2012 IEEE 
International Conference on Systems, Man, and Cybernetics 
(SMC) 1984-1989. Seoul, South Korea. 

1644



<<
  /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




