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What about you?

English/German?

HPI or Guest?

Which Semester?

Experience with 
large data sources?
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Group allocation 6 participants,
3 teams of 2 students

Present a summary of related work
 Implement your 

baseline

Run experiments and 
describe results

Technical presentation about the 
baseline solution

Mid-term presentation

Design your solution or an 
improvement over baseline

Implement your 
solution

Run experiments and 
compare results

End-term presentation

Final paper writing

Organization
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Grading
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Further Procedure

❏ To apply for this seminar (bindingly):

❏ Send an email to leon.bornemann@hpi.de

❏ Deadline: Monday 15.4.2019 23:59

❏ We will inform you about the results in Tuesday 16.4.2019

❏ In case of too many applications, we need to choose randomly.

❏ Group allocation deadline: 18.4.2019

❏ Meeting next week: at Campus II, Building F, Room F-2-11.
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History

❏ WebTables project started 2007 at Google and “still ongoing”.

❏ Goal

❏  Exploit the large and diverse set of informal online 

structured data in the form of HTML tables.

❏ Processing Web tables helps in producing 

machine-understandable knowledge to power another 

tasks.

❏ Contributions:

❏ Largest collection of databases and schemas

❏ Large-scale extracted schema data for first time enables 

novel applications
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https://www.enchantedlearning.com/history/us/pres/list.shtml 

16 distinct HTML tables, but only one relational database
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WebTables extraction pipeline

● Automatically extracts dbs from web crawl
● A relation is one table+labeled columns
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How the corpus was built:
Step1: Is a table relational? 

❏ Relational Filtering: Classifier based on 

human judgment 

❏ Relational tables: 

❏ rows represent separate tuple-like 

objects 

❏ Columns represent different dimensions 

of each tuple.

❏ Recall 81%, Precision 41%

➔ #rows
➔ #cols
➔ % rows w/mostly NULLs
➔ # cols w/non-string data
➔ Cell strlen 
➔ ...
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How the corpus was built:
Step 2: Has header? 

❏ Metadata Detection: detect header 

row of attributes labels if recovered.

❏ Recall 85%, Precision 89%

● #rows
● #cols
● % cols w/ lower-case in 

row1
● ...
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How the corpus was built:
Step 3: Schema statistics 

❏ ACSDb: attribute correlation statistics database.

❏ 5.4M attributes and 2.6M schemata

❏ Pairs (S,C):

❏ S : unique schema/attribute

❏ C:  how many relations contain S

❏ Enable the computation of the probability of seeing various 

attributes in schema and detect relationship between 

attributes.
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WebTables corpus Statistics

❏ Crawl of 14.1B raw HTML tables 
❏ Tables categories:

❏ 88.06% small tables

❏ 1.34% HTML forms

❏ 0.04% calendars

❏ Relational?

❏ 98.9% non-relational 

❏ 1.10% relational (154.15M Tables)

❏ Schemas

❏ 2.6M unique relational schemas.

27.32% contains 
single cell
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Challenges: bad tables (layout and navigation)
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Challenges: Different layouts
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Challenges: orientation of a table

20



Challenges: Sub-Header Rows
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Challenges: No context

❏ List of winners of the Boston 
Marathon???

https://en.wikipedia.org/wiki/List_of_winners_of_the_B
oston_Marathon 
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Challenges: context is subtle 

https://coffee.fandom.com/wiki/Coffee_production_by_c
ountry_in_2006  
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Applications/use cases

❏ Keyword search: Returns a ranked list of tables to answer a keyword query. (later 

integrated in search engine).

❏ On top of ACSDb:

❏ Schema auto-completion: suggest most-likely next attribute to add to a schema.

❏ Attribute synonym finding: find pairs does not appear in same schema bur share 

co-attributes.
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Applications/use cases

❏Table join: 
❏ find the set of tables joinable with a query table. 
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Applications/use cases

❏Table union: 
❏ find  the set of tables that can be unioned with a query table.  
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Applications/use cases

❏Extended class of Table search queries:

❏ Row-subset query: return a subset of rows in a larger table

❏ Example: Largest software companies in USA  

❏ Entity-attribute query: match a specific attribute in an entity

❏ Example: Abeedeen population

❏Entity Linking

❏Knowledge base completion

❏Table Enhancement:

❏ Augment by attribute name, by example..

❏...
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Products

❏ Google Tables

❏ https://research.google.com/tables

❏ Google Search Results

❏ Tables in Featured Snippets

❏ Structured Snippets

❏ Finding Synonyms

❏ Bing synonym API

❏ Table Fusion API
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What do we need Webtables for?

❏ Change Exploration

❏ Track entities and their data over time

❏ Why?

❏ Curiosity

❏ Data Quality (increases trust in data)

❏ Performance Optimization (find useless regular updates)

❏Wikipedia Tables as a data Source

❏ Edit-History is available

❏ Tables need to be matched to their successor (done)

❏ We need to identify what changed in the table → Key Discovery (my current 

research topic)
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What do we need Webtables for?
Missing Headers 

❏ Missing Headers in Open Data tables:

❏ About 28% of the tables have missing header rows in CSV files from the Austrian Open 

Government and the European Open Data portals [Neumaier16].

❏ Around 11k documents have no detectable header row in a data corpus from 232 Open Data 

portals [Mitlöhner16].

❏ Missing Headers in Web Tables

❏ The majority of tables on the web have missing header row [Balakrishnan15] 

❏ Around 29% of true web relations extracted by [Cafarella08] suffered from this problem
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What do we need Webtables for?
Missing Headers ≈ un-interpreted headers

31https://www.data.gv.at/katalog/dataset/fde11447-12cf-4333-bed9-c37056551e0c
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Your Research Topics
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Table Header Detection

❏ Many tables come without explicit headers

❏ Understanding the data becomes difficult (and thus further processing)

❏ Mixing header and data is obviously bad
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Table Header Detection

❏ What is the State of the Art?

❏ Machine Learning to the rescue!

❏ Use tables with explicit headers (th-tags) as training data

❏ Create model with handcrafted features

❏ Use the created model to find headers in tables without th-tags

❏ Other potential Approaches using Machine Learning

❏ Manually engineer different/more features 

❏ Use Deep Learning

❏ Render html and do Image Recognition
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Relational Webtable Recognition

 There are many different types of tables

Relational Table

Matrix
Key-Value Pairs (Infobox)

Layout Table
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Relational Webtable Recognition

❏ What is the State of the Art?

❏ Original Approach

❏ A few handcrafted rules to filter out large amounts of non-relational tables

❏ Training a classifier with the help of human labelling

❏ Other potential Approaches using Machine Learning

❏ Manually engineer different/more features 

❏ Use Deep Learning

❏ Render html and do Image Recognition ← probably difficult to get enough training 

data
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Webtable Normalization

 Many tables might not be normalized (Join-Tables)

Key/Subject Column

 Extracted RDF-Triples:
■ <FC-Augsburg, Location, Augsburg>
■ <FC-Augsburg, Stadium, WWK 

ARENA>

■ <FC-Augsburg, Capacity, 30,660>

■ ...

Wrong Fact!
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Webtable Normalization

❏ Table should be split on Functional Dependency Stadium → Capacity

❏ (Team,Location,Stadium)

❏ (Stadium,Capacity)

❏ What is the State of the Art?

❏ Detect Functional Dependencies (FDs) and Subject Columns

❏ Rank the resulting FDs and split the tables accordingly

❏ Other Potential Approaches

❏ Come up with better scores

❏ Use Machine Learning (?)

❏ ???
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Datasets

❏ Wikipedia web tables: http://websail-fe.cs.northwestern.edu/TabEL/ 

❏ Web data common:http://webdatacommons.org/webtables/index.html 
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Wikipedia web tables

❏ A dataset of 1.6M Wikipedia Tables in JSON format
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Wikipedia web tables

❏ A dataset of 1.6M Wikipedia Tables in JSON format
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Wikipedia web tables

❏ A dataset of 1.6M Wikipedia Tables in JSON format
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WDC Web Table Corpus 2015

❏ 233M Web tables, each table has:
❏ one of  the categories: Relational,Entity, Matrix
❏ metadata including table orientation, header rows, key columns
❏ context information such as the title of the HTML page, the caption of the table, the 

text before and after the table, and timestamps from the page

Data Set Size #Files

Complete Corpus 2015 165 GB 99 (.tar)

Relational Corpus 2015 69 GB 99 (.tar)

English-Language Relational Web Tables 
2015

69 GB 51 (.tar)
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WDC Web Table Corpus 2015-example

 { "relation":         [ ["#","1","2","3"], ["Club","Barcelona","Real Madrid","Bayern München"], 

["Country","ESP","ESP","GER"],

                ["Points","2037","2008","1973"]],

"Title":  "",
"hasHeader": true,
"headerPosition": "FIRST_ROW",

  "tableType": "RELATION",
"tableOrientation": "HORIZONTAL",
"hasKeyColumn": true,
  "keyColumnIndex": 1,
  "headerRowIndex": 0,
.
.
.
.
} 
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English-Language Relational Web Tables 2015-statistics

horizontal 47,669,450

vertical 3,150,715

sum 50,820,165
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