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ABSTRACT 
Leadsto is a prototypical Semantic Portal for collaboratively 
describing statements of the form “x leads to y” (e.g. “accident 
leads to traffic jam”). Existing elements of statements (precedents, 
antecedents) can be linked with each other, and completely new 
elements can be created. Individual statements can be created and 
the set of stored statements further extended and developed 
collaboratively on the Web by humans; in addition, automated 
approaches for extracting further statements from any web page 
are employed. The constantly growing net-like structure can be 
searched and navigated. The major benefit of the system is to 
automatically discover and make available causal chains of the 
form “x leads to y “,” y leads to z “, etc. (as well as the reverse 
direction). In this way, not yet known facts as well as their 
provenance can be collaboratively discovered by the wisdom of a 
crowd. 

Categories and Subject Descriptors 
H.4 [Information Systems]: Information Systems Applications 
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1. INTRODUCTION 
No person has the ability to completely overlook complex cause-
effect relationships. Quite often, sequences of unfortunate events 
or misinterpreted signs cause the occurrence of unexpected 
incidences. This phenomenon can, e.g., be observed when 
examining air accidents or quite simply when trying to get an 
overlook about complex procedures, where different people have 
different and above all limited views on a specific issue. 
Otherwise, if one only would have a complete overview on a 
given situation, complex issues could be much easier to 
understand. Thus, the basic idea of this demonstrator is to provide 
an easy-to-use tool for collaboratively developing and structuring 
statement chains, such that a number of people can develop 
complex interrelations (causal chains) by only providing small 
pieces of information. 

2. SOLUTION APPROACH 
Due to the fact that semantically enabled tools usually deliver a 
significant difference in quality not until a specific amount of 
knowledge is formalized, we started with auto¬matically 
generating an initial knowledge base by using traditional 
information retrieval tech¬niques. In this context, we at first 
parsed search results of directed queries to web search engines 
(e.g., by simply using the search string “leads to” or synonyms) 

and freely available encyclopedia in order to automatically extract 
state¬ments of the type “x leads to y”. In a next step, we extended 
the existing knowledge base by identifying causes or effects for 
existing elements in order to retrieve further causal chains, 
Furthermore, we used translation services to translate facts 
between the lan¬guages German and English as well as thesauri, 
in order to identify synonyms and hierarchical relations. Finally 
selected users were asked to enhance or correct the initially 
generated knowledge base by collaboratively using the 
de¬ve¬loped demonstrator. Technical components and 
functionalities of the system are sketched in the following section. 

3. TECHNICAL COMPONENTS 
Our ontology-based software architecture comprises the following 
components: 

1. An ontology-based Knowledge Base structures 
statements and interrelations between them. 

2. A Statement Construction Component supports 
the user in constructing new statements which 
consist of element pairs. 

3. The Causal Chain Identification identifies causal 
chains and cycles in the knowledge base which are 
not explicitly modelled. 

4. Administration Functions support the maintenance 
of the knowledge base. 

3.1 Ontology-based Knowledge Base 
Each statement is stored as a set of two interlinked “element 
instances” in an RDF-based KAON Ontology Instance (OI) 
Model1. The conceptual level of the ontology contains the concept 
Element, the property leadsto and its inverse property is attributed 
(cf. Figure 1). These two properties can be used to construct 
statement pairs. Similar to the SKOS Core Vocabulary [1], the 
property broader, as well as its inverse property narrower, can be 
used for expressing that an element is more generic or specific 
than another one. 

 
Figure 1. Ontology Scheme 

                                                                 
1 Cf. http://kaon.semanticweb.org/ 



3.2 Statement Construction Component 
Using the construction component, users can collaboratively 
construct new statements out of existing elements, by newly 
describing and connecting two elements, or even by combining 
both options. Moreover, hierarchical relations between elements 
can be created. When storing new statements into the ontology, 
already existing elements are automatically discovered, i.e., only 
new elements of a statement are stored into the ontology and 
linked to existing elements using the property leadsto. 

3.3 Causal Chain Identification 
The statement identification component checks for every single 
element the availability of direct successors (and, transitively, for 
successors of identified successors). Finally, it returns a causal 
chain in the form of a tree diagram (cf. Figure 2). E.g. the 
component identifies, that Cell Phone Radiation leads to a sleep 
deficit, which results in overweight, which in turn leads to several 
other diseases (e.g. gonarthrosis). Moreover, the component 
considers instantiations of the property broader in order to infer 
further possible statements. If, e.g., the element instance cell 
phone radiation has a broader instance radiation, then all 
consequences of the element radiation (e.g. cancer) are also 
presented as a potential consequence of cell phone radiation. This 
leads in this example to the fact that the component also identifies 
cancer as a consequence for cell phone radiation. The causal 
chain identification can also be processed by regarding the reverse 
direction. Based on that, the system can be used for discovering 
causes of certain circumstances. 

 
Figure 2. Identified Causal Chain 

3.4 Administrative Functions 
Administrative functions provide means for automatically learning 
new statements by parsing search results of arbitrary web search 
engines. Similar or equal elements can be automatically 
discovered and merged with simultaneously considering 
interrelations to other elements. In order to retain background 
information for single elements, (Wikipedia) Web Links can 

automatically be discovered. Elements can automatically be 
translated into different languages. Synonyms and hierarchical 
relations between elements can be discovered based on 
dictionaries like WordNet2

3.5 Related Work 

. 

We combined approaches from Lightweight Ontology 
Engineering and Information Extraction with the principle of 
causality. In literature, there exist different tools for web-based 
collaborative engineering or development of knowledge bases (cf. 
[2],[3]). From a technical point of view, the identification of 
causal chains, namely the small reasoning component of the 
prototype does not need to anything which a standard reasoner 
could not also do. Causality influences various fields like 
philosophy, science, physics, engineering or medicine for 
hundreds of years [4],[5]. Furthermore, a couple of methods for 
visualizing causal chains (e.g. fishbone diagrams, cause-and-effect 
diagrams, etc.) do exist. However, there currently exists no easy-
to-use tool for collaboratively constructing and discovering cause-
and-effect chains. 

4. CONCLUSION AND FUTURE WORK 
We have described a system which technically supports the 
collaborative construction of causal chains. A first system 
prototype disposes of 3300 elements (2800 synonyms) and 2700 
statements. In addition, more than 900 hierarchical relations 
between elements do exist, that are used for inferring further 
causal chain links. The demonstrator can be assessed on: 

http://leadsto.fzi.de 
For the future, we intend to validate the developed demonstrator 
in a specific domain (e.g., medicine or economics). In addition, 
means for collaboratively evaluating relations between elements 
are planned. In order to automatically identify more reasonable 
causal chains, the statement identification component will be 
extended by an automatic disambiguation of elements based on 
their position in the hierarchy and the consideration of user-
evaluated relations. 

5. REFERENCES 
[1] Brickley and Miles: SKOS Core Vocabulary Specification. 

W3C working draft, W3C, November 2005. 
[2] Zacharias, V., Braun, S.: SOBOLEO - Social Bookmarking 

and Lightweight Ontology Engineering, Workshop on Social 
and Collaborative Construction of Structured Knowledge 
(CKC), 16th International World Wide Web Conference 
(WWW 2007), Banff, Alberata, Canada, May 8-12 2007. 

[3] Krötzsch, M., Vrandecic, D. and Völkel, M.: Semantic 
MediaWiki. In I. F. Cruz, S. Decker, D. Allemang,, C. Preist, 
D. Schwabe, P. Mika, M. Uschold, and L. Aroyo, editors, 
ISWC, volume 4273 of Lecture Notes in Computer Science, 
pages 935–942, Springer, 2006. 

[4] Mackie, John L.: The Cement of the Universe - A Study of 
Causation. Oxford: Clarendon Press, 1980. 

[5] Salmon, Wesley C.: Causality and Explanation, New 
York/Oxford, 1998. 

                                                                 
2 Cf. http://wordnet.princeton.edu/ 

http://leadsto.fzi.de/�

	1. INTRODUCTION
	2. SOLUTION APPROACH
	3. TECHNICAL COMPONENTS
	3.1 Ontology-based Knowledge Base
	3.2 Statement Construction Component
	3.3 Causal Chain Identification
	3.4 Administrative Functions
	3.5 Related Work

	4. CONCLUSION AND FUTURE WORK
	5. REFERENCES


<<

  /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 <>

    /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 [612.000 792.000]

>> setpagedevice



