
From Search Engines to 
Answering Engines
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Googlism 
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Google

• Basically retrieves documents based on keyword 
searches. 

• The search algorithms are based on string/pattern 
matching, statistical frequencies and Page rank 
(based on hyperlink popularity analysis).

• Scalable Programming Model
• There is some light-weight semantics – when you 

search for known objects or public data, Google knows 
about these types of entities (OneBox) and provides 
factual answers.  
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Actual Answers to Factual Questions 
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Syntactic vs. Semantic Search
• Syntactic search – can match the query against 

– index of the textual content of the resources
– URIs (URLs, URNs) in the system 
– literals in the RDF metadata
– or a combination of these, possibly using:

• Exact, prefix or substring match, stemming, minimal edit distance
• Semantic search – in addition to syntactic search, can use

– index of the meaning of sentences in each resource 
– semantic knowledge structures and analysis
– the graph structure of RDF metadata
– or a combination of these, possibly using:

• query expansion, classification/categorization, tagging, graph 
traversal, microformats, RDF & OWL inferencing and reasoning
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Types of “Semantic Search” Engines

• Semantically-enhanced Search
– Orion, DBPedia

• NLP-based Search
– MetaWeb Freebase, MS Powerset, …

• Computational-NLP-based Search
– True Knowledge, (Wolfram Alpha?), …
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Google Orion

• Technology that can better understand associations 
and concepts related to search. 

• It finds relationships between queries and related 
concepts and presents those as search refinements:  
– Pages are scanned in “real-time” by Google after a query is 

entered. 
– Conceptually and contextually related sites/pages are then 

identified and expressed in the form of the improved 
refinements. 

• Also provides longer “snippets” (text extracts 
containing the keywords) when users input queries 
of three words or more. 
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Orion Search Refinements
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DBPedia

• Based on SPO-triples
• Extracts information from Wikipedia info boxes
• Has a powerful graph query language SPARQL (plus 

extensions)
• Exampe queries:

– http://wiki.dbpedia.org/OnlineAccess#h28-5
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Metaweb Freebase

• Freebase contains structured information on many 
popular topics, like movies, music, people and 
locations – all reconciled and freely available. 

• A base is a new kind of Website that anyone can build 
using Freebase; It is a place to organize and share 
collections of information about a particular subject.

• Covers millions of topics in hundreds of categories.
• Freebase has two search interfaces:

– Free form queries; a text search box.
– MQL (MetaWeb Query Language) queries. 
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Freebase Interface
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Microsoft Powerset

• Provides a NLP-based search engine. 
• Powerset tries to read and understand every 

sentence on a Web page and allows asking 
questions in plain English.

• Powerset search and discovery experience is 
currently based on Wikipedia and Freebase.

• In large, Powerset is trying to match the 
meaning of a query with the meaning of 
sentences in Wikipedia or facts in Freebase. 
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Powerset Interface
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Powerset Services

• In the search box, you can express yourself in 
keywords, phrases, or simple questions. 

• On the search results page, Powerset gives 
more accurate results, often answering 
questions directly, and aggregating information 
from across multiple articles.

• Powerset's technology follows you into 
enhanced Wikipedia articles, giving you a 
better way to quickly digest and navigate 
content. 
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Powerset Factz

• Factz are concise representations of information 
extracted from sentences. 

• They are represented in three parts: the subject, 
relation and object (e.g., Oswald shot JFK). 

• Factz do not always represent truth, but rather 
propositions that are asserted in the text of Wikipedia.

• On the search results page, you will often see Factz for 
general topic queries; these Factz are collected from 
pages across Wikipedia. 

• On a particular topic page, you can see the Factz 
extracted from the given page in the outline. 
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Types of “Semantic Search” Engines

• Semantically-enhanced Search (barely covered here)
– Google Orion, Yahoo! SearchMonkey, (MS Kumo?), … 

• NLP-based Search
– MetaWeb Freebase, MS Powerset, …

• Computational-NLP-based Search
– True Knowledge, (Wolfram Alpha?), …
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True Knowledge

• Provides an Answer Engine aimed at improving 
the experience of finding known facts on the 
Web.

• Represents the world's knowledge in a form 
that is clear and accessible to humans, as well 
as being comprehensible to computers.

• Combines knowledge through a process of 
inference, drawing conclusions, and cross-
referencing stored information to produce a 
reasoned answer.  
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True Knowledge Interface
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True Knowledge Components

• Knowledge Base (KB) – a huge database of facts on 
any topic.

• Knowledge Generator – infers facts either using KB, 
other generated facts or external feeds of knowledge. 

• Browser interface – supports NLP & query language.
• Query/Answer System – uses KB and generated facts 

to answer queries.
• System Assessment – further processes existing facts 

in order to maintain semantic consistency of KB. 
• User Assessment – enables user to endorse or 

contradict particular facts in KB.
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Contents

• Web 1.0, Web 2.0, Web 3.0, Web X.0… 
• Syntactic vs. Semantic Search
• Semantic Search Engines
• Spectrum of Semantic Search Problems?!
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Alex Iskold Spectrum
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Ken Ewell Debuking the Spectrum

http://commonsensical.files.wordpress.com/2008/06/spectrum1.png
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Google “goes religious” 
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Freebase “what’s” it
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… but knows what vocation is!
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True Knowledge seems intelligent
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… but isn’t really 
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