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WiFi



- Network: Delta-Meeting



- Password: not needed(?)



Entity?



- Uniquely identifiable thing or object



- “A thing with a distinct and independent existence”



What’s so special about entities? - ID



- Name(s)



- Type(s)



- Attributes (/Descriptions)



- Relationships to other entities



Knowledge graphs - The “backbone” of semantic search



- They define



-



entities attributes types relations (provenance, sometimes) and more - external links, homepages, features, …



Here the aim is to identify the most significant topics; those which the document was written about (Maron, 1977). These index topics can be used to summarize the document and organize it under category-like headings. Wikipedia is a natural choice as a vocabulary for obtaining index topics, since it is broad enough to be applicable to most domains. To use Wikipedia in this way, one must go through much the same process as wikification: one must detect the significant terms being mentioned, and disambiguate these to the



Entity Linking?



for training. For every link, a Wikipedian has manually—and probably with some effort—selected the correct destination to represent the intended sense of the anchor. This provides millions of manually-defined ground truth examples to learn from. All the experiments described in this paper are based on a version of Wikipedia that was released on November 20, 2007. It contains just under two million articles. Because we wanted a reasonable number of links to use for both training and evaluation, we selected articles containing at least 50 links. We also avoided lists



Figure 1: A news story that has been automatically augmented with links to relevant Wikipedia articles Image taken from Milne and Witten (2008b). Learning to Link with Wikipedia. In CIKM '08.



Entity Linking/Retrieval?



Entity Retrieval?



Semantic search



Semantic search



- Improve search accuracy by understanding searcher intent and the contextual meaning of terms/documents/…



- Move beyond “ten blue links” (towards actually answering information needs) using rich context



‘hilton paris’



‘countries in africa’



‘good camera under $300’



Semantic search - Centers around entities



-



“Who was the first human in outer space?” “How tall is the Eiffel tower?” “Who is Brad Pitt married to?” “Where is the closest Starbucks?” “Which airlines fly the Airbus A380?” “What is the best Chinese restaurant in Montreal?”



- Entity/Attribute/Relationship retrieval



- + social, + personal - + (hyper)local



Semantic search



- Combination of entity-related techniques,   from various fields



-



IR NLP DB Semantic Web



IR xxxx x xxx xx xxxxxx xx x xxx xx x xxxx xx xxx x xxxxxx xx x xxx xx xxxx xx xxx xx x xxxxx xxx xx x xxxx x xxx xx xxxxxx xx x xxx xx x xxxx xx xxx x xxxxxx xx x xxx xx xxxx xx xxx xx x xxxxx xxx xx x



xxxx x xxx xx xxxxxx xx x xxx xx x xxxx xx xxx x xxxxxx xx x xxx xx xxxx xx xxx xx x xxxxx xxx xx x xxxx x xxx xx



xxxx x xxx xx xxxxxx xx x xxx xx x xxxx xx xxx x xxxxxx xxxxxx xx x xxx xx x xxxx xx xxx x xxxxx xx x xxx xx xxxx xx xxx xx x xxxxx xxx



e



e



e



xxxx x xxx xx xxxxxx xx x xxx xx x xxxx xx xxx x xxxxxx xx x xxx xx xxxx xx xxx xx x xxxxx xxx xx x xxxx x xxx xx



xxxx x xxx xx xxxxxx xx x xxx xx x xxxx xx xxx x xxxxxx xx x xxx xx xxxx xx xxx xx x xxxxx xxx xx x xxxx x xxx xx



q



xxxx x xxx xx xxxxxx xx x xxx xx x xxxx xx xxx x xxxxxx xx x xxx xx xxxx xx xxx xx x xxxxx xxx xx x xxxx x xxx xx



P (q|✓e ) =



Y



P (t|✓e )n(t,q)



t2q



(1



)P (t|e) + P (t) X P (t|d, e)P (d|e) d



NLP - Question answering, relationship extraction



Databases



Semantic Web



Birds-eye view Information need



Data collection(s)



Retrieval system



Result(s)



Many ways to express Keyword Keyword++ Natural language Structured query languages



Data collection(s)



Information need



Retrieval system



Result format Ranked list



Different types of data Unstructured Semistructured Structured



Result(s)



Tuples (Sub)graphs Natural language



The possibilities are endless IR



Query



DB



NLP



Data collection



keyword



SW



Results ranked list



unstructured keyword++



tuples semistructured (sub)graphs



natural language structured structured  query language



natural language



Our focus Query



Data collection



keyword



Results ranked list



unstructured keyword++



tuples semistructured (sub)graphs



natural language structured structured  query language



natural language



Data collection - Unstructured



- Documents, web pages, snippets, …



- Semistructured



- XML, RDF, …



- Structured 



Often organized   around entities



- Relational DBs, RDF, … Information need



Data collection(s)



Retrieval system



Result(s)



Popular (semi)structured   data sources - Wikipedia



- Wikidata



- DBpedia



- Freebase



- YAGO



Linking Open Data (LOD)?



RDFa - schema.org, sitemaps.org



- used by Google, Bing, Yandex, Yahoo!, IPTC, etc.



Queries - Keyword queries



- Single-search-box paradigm - Typical web search queries - “Telegraphic”, i.e., neither well-formed nor grammatically correct



- Keyword++ queries



- Augmented with context - form/facet-based input - location/date/TOD/…



Example keyword++ queries



Example keyword++ queries



Interplay: (un)structured data adding structure to text



xxxx x xxx xx xxxxxx



Unstructured



xxxx x xxx xx xxxxxx xx x xxx xx x xxxx xx xxx x xxxxxx xx x xxx xx xxxx xx xxx xx x xxxxx xxx xx x xxxx x xxx xx xxxxxx xx x xxx xx x xxxx xx xxx x xxxxxx xx x xxx xx xxxx xx xxx xx x xxxxx xxx xx x



xxxx x xxx xx xxxxxx xx x xxx xx x xxxx xx xxx x xxxxxx xx x xxx xx xxxx xx xxx xx x xxxxx xxx xx x xxxx x xxx xx



xxxx x xxx xx xxxxxx xx x xxx xx x xxxx xx xxx x xxxxxx xxxxxx xx x xxx xx x xxxx xx xxx x xxxxx xx x xxx xx xxxx xx xxx xx x xxxxx xxx



adding text to structure



Structured



Menu - Introduction



- Part 1 – Entity Linking



- Part 2 – Entity Retrieval



- Part 3 – Semantic Search



- Wrap up 



See http://ejmeij.github.io/entity-linking-and-retrieval-tutorial/ (or http://bit.ly/ELR-slides) for the slides.



Program 10:00 - 10:30 10:30 - 11:30 11:30 - 12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 14:30 14:30 - 15:00 15:00 - 15:30 15:30 - 16:00



Welcome, introduction Entity linking Entity linking practical Lunch Entity retrieval Entity retrieval practical Coﬀee break Semantic search Wrap up, Q&A



References



http://www.mendeley.com/groups/3339761/entity-linking-and-retrieval/ (or http://bit.ly/ELR-bib)
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