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In the beginning...

[El sandholm@sandholm: ~/sling [EERECIN E X

File Edit View Search Terminal Tabs Help

sandholm@sandholm: ~/sling sandholm@sandholm: ~/sling =

sandholm@sandholm:~/sling$
sandholm@sandholm:~/sling$
sandholm@sandholm:~/sling$
sandholm@sandholm:~/sling$
sandholm@sandholm:~/sling$ ls -1 local/data/corpora/wikidata/wikidata-latest-all.json.bz2

“TW-F===-- 1 sandholm primarygroup 38998788962 Aug 6 15:49 local/data/corpora/wikidata/wikidata-latest-all.json.bz2
sandholm@sandholm:~/sling$ 1s -1 local/data/corpora/wikipedia/enwiki-latest-pages-articles.xml.bz2
“TW-F====- 1 sandholm primarygroup 16350985901 Aug 2 21:28 local/data/corpora/wikipedia/enwiki-latest-pages-articles.xml.bz2

sandholm@sandholm:~/sling$ I

there were two files

- Can we dramatically improve natural language understanding (which is

. T m generally considered really hard) just using Wikipedia and Wikidata?
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Deep Learning has shown
great potential
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Human-level image recognition

Introduction of
deep learning

f’&% — Computer image recognition

\ Human image recognition

2011 2012 2013 2014 2015

Figure 9

Computers already
perform as well as or
better than humans in
some specific image
recognition tests



https://medium.com/mmc-writes/the-fourth-industrial-revolution-a-primer-on-artificial-intelligence-ai-ff5e7fffcae1

N EYI ]
language
understandin

remains a rea
challenge,
though

Got it! When will you be checking in and out? For example,
11/17 - 11/23.

Sorry, there are no hotels available for the dates you've
requested. Would you like to start a new search?

Start A New Search

Customer Care =«

Actually, | want to stay in antarctica

No dates yet

<
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Most NLU/
NLP work
focuses on

the text and
on having a
lot of it

Open Sourcing BERT: State-of-the-Art Pre-training for Natural
Language Processing

One of the biggest challenges in nat (NLP) is the shortage of training data.
Because NLP is a diversified field with many distinct tasks, most task-specific datasets contain
only a few thousand or a few hundred thousand human-labeled training examples. However,
modern deep learning-based NLP models see benefits from much larger amounts of data,
improving when trained on millions, or billions, of annotated training examples. To help close this
gap in data, researchers have developed a variety of techniques for training general purpose
language representation models using the enormous amount of unannotated text on the web
(known as pre-training). The pre-trained model can then be fine-tuned on small-data NLP tasks like
juest a and sentiment anal , resulting in substantial accuracy improvements
compared to training on these datasets from scratch.

BERT Architecture



Why is NLP so hard?

e Knowledge of the world is needed in order to understand natural language
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e Seems closer to how
humans understand and

Alternative: interact
Understand When you mention
. Angela Merkel, my
text In the internal representation
context of of Q567 lights up...
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http://agenciabrasil.ebc.com.br/politica/foto/2015-08/dilma-recebe-chanceler-da-alemanha-no-palacio-do-planalto

How? Wikidata -> better NLP

Parse Wiki files and : Supervised Train Reinforcement
Generate silver : o : :
learning on plausibility learning with

extract gold
annotations silver data model plausibility

annotations
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How? Wikidata -> better NLP

Parse Wiki files and Supervised Train Reinforcement

Generate silver learning on plausibility learning with

annotations

extract gold
annotations silver data model plausibility

Parse Wikipedia and
Wikidata dump files.

Represent contents
efficiently in memory.

Extract gold
annotations from
Wikipedia articles via
links.
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Parse and process Wiki files

wikidata-dump

l

wikidata-import

A S

wikipedia-dumps

|

wikipedia-import

/l\,

properties wikidata-items —— ia-mapping mapping articles redirects categories
P i Y
. s A‘
9
category-docs documents
aliases \ /
1 category-merging
items —— name-extraction l
wikipedia-itt
names 1
knowledge-base /\
name-table phrase-table category-inversion
kb nametab phrasetab [

category-members
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Extract gold annotations

M |8 | & [Qslinc |G AnE|G AnE| G Fred | () Upg | €) Add | [ sum | @ sanc |l ASii | @ Why | 2R Rote | G airbi @ Why | W A x | w Chri [ mm Chri | + S

a_Merke * ® 9 g0 @ EHO®B @ | @

& > C @ en.wikipedia.org/wiki/A

& Notlogged in Talk Contributions Create account Log in

Atticle  Talk Read Viewsource View history | Search Wikipedia Q

\X/'IKIPEDIA Angela Merkel 4

‘The Free Encycloped:
sthadie From Wikipedia, the free encyclopedia

Main page "Merkel" redirects here. For other uses, see Merkel (disambiguation).
Contents

Angela Dorothea Merkel (/'m3:rkal, 'mearkal/, German: [an'ge:la doro'te:a 'merk]];) née Kasner; born 17 July 1954) is a German
Featured content :

Angela Merkel

A politician serving as Chancellor of Germany since 2005. She served as the leader of the centre-right Christian D ic Union (CDU)
Rericiom asticls from 2000 to 2018.1"! Merkel has been widely described as the d i yowerful woman in
Donate to Wikipedia the world!"?, and "leader of the free world""3].

ML T Merkel was born in Hamburg in then-West Germany and moved { heran clergyman,
Interaction received a pastorate in Perleberg. She obtained a doctorate in qu scientist until 1989.
Help Merkel entered politics in the wake of the Revolutions of 1989, art rst democratically
About Wikipedia elected East German Government headed by Lothar de Maiziére C D u erkel was elected to
Community portal the for the state of Mecklenburg-" and ha incellor Helmut Kohl,
Recent changes Merkel was appointed as the Federal Minister for Women and Yo Federal Minister for
fontact pegs the Environment, Nature Conservation and Nuclear Safety in 199 lerkel was elected
Tools Secretary-General of the CDU before becoming the party's firstfe  The Christian Democratic Union of nations scandal that
Wil ks T toppled Wolfgang Schauble. Germany is a Christian-democratic, liberal-

conservative political party in Germany. It is

:::::e:ﬂiange& Following ‘lhe 200? federal election, Merkel was appointed Germ: the major catch-all party of the centre-right in .:Jalmon consisting of
P the CDU, its Bavarian sister party the Christian Social Union (CS!  German politics. The CDU forms the D). In the 2009
Do, federal election the CDU obtained the largest share of the vote, a - cDU/CSU grouping, also known as the Union,  #ith the Free Chancellor of Germany
Page Labmaion Democratic Party (FDP).I"“I At the 2013 federal election, Merke's  in the Bundestag with its Bavarian cou +and formed a Incumbent
Wikidata item second grand coalition with the SPD, after the FDP lost all of its g deral election the Assumed office
G thin page CDU was again the largest party, and she was reelected to her fc 22 November 2005
In other projects In 2007, Merkel was President of the European Council and played a central role in the negotiation of the Treaty of Lisbon and the Berlin | President gg::l;:hx;m
Wikiodia Comia Declaration. One of Merkel's consistent priorities has been to strengthen transatlantic economic relations. Merkel played a crucial role in Sonchibn Geloie
Wikinews managing the financial crisis at the European and international level, and she has been referred to as "the decider”. In domestic policy, Frank-Walter Steinmeier
Wikiquote health care reform, problems concerning future energy development and more recently her government's approach to the ongoing Vice Chancellor ~ Franz Mintefering
ST FSRE Arioio Baus Reae ol eoii) dunng her Chance"orshlp 17 She has served as senior G7 leader since 2014, and previously from Frank-Walter Steinmeier
https://en.wikipedia i/Christian_Democratic_Union_of Germany v
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Extract gold annotations
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Christian Democratic Union of Germany

From Wikipedia, the free encyciopedia

from the

This article may be with text

3 ==,

important translation instructions.

The Christian Democratic Union of Germany (German: Christlich Demokratische Union Deutschlands or CDU; German
pronunciation: ['ke1stl1G ,demo'ksa:tifa ?u'njo:n 'dovtflants]) is a Christi 2101 jiberal ativel! political party in
Germany. It is the major catch-all party of the centre-right in German politics.!"®2% The CDU forms the CDU/CSU grouping, also
known as the Union, in the Bundestag with its Bavarian counterpart the Christian Social Union in Bavaria (CSU). Founded in 1945
as an interdenominational Christian party, the CDU effectively replaced the pre-war Catholic Centre Party, but also included
politicians of other backgrounds, liberal and conservative.’"] The party therefore claims to represent "Christian-social, liberal and
conservative” elements. 22!

The leader of the CDU is Annegret Kramp-Karrenbauer. She is the successor of the former party leader Angela Merkel, who is the
current Chancellor of Germany. The CDU is a member of the Centrist Democrat International, International Democrat Union and
European People’s Party (EPP)

Contents [nide]
1 History
1.1 Founding period
1.2 Adenauer era (1949-1963)
1.3 Opposition against social-liberal governments (1969-1962)
1.4 Kohl era (1982-1996)

rrenbauer (2018-present)
2 Voter base
3 Intemal structure

3.1 Members

tmzrcsu

article In German. (April 2018) Click [show] for

[show]

Christian Democratic Union of Germany
Christlich Demokratische Union Deutschlands

Abbreviation
Chairperson
Vice Chairpersons

Secretary General
Founded
Headquarters

Newspaper
Youth wing

cou
Annegret Kramp-Karrenbauer
Volker Bouffier

Ursula von der Leyen

Julia Kidckner

Armin Laschet

Thomas Strobl

Paul Ziemiak

26 June 1945; 74 years ago
Kiingelndferstratie 8 10785
Beriin, Germany

Union

Young Union

Membership (January ¥ 415,000!"!

2019)
Ideology

Christian democracy?I!
Liberal conservatism!*!
Pro-Europeanismf®
Factions:

Centrisml®Il"]
Conservatism!®Il®)




How? Wikidata -> better NLP

Supervised Train Reinforcement
learning on plausibility learning with

Parse Wiki files and :
Generate silver

annotations

extract gold
annotations silver data model plausibility

Use alias/phrase table
and Wikidata to
produce silver
annotations for
Wikipedia articles.
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Generate silver annotations
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Angela Merkel «

Angela Dorothea Merkel (,; Kasner;born 17 July 1954 )is a German politician serving as Chancellor of Germany
since 2005. 'She served as the leader of the centre -right Christian Democratic Union (CDU ) from 2000 to 2018.
Merkel has been widely described as the de facto leader of the European Union, the most powerful woman in the world,
and by many commentators as the leader of the Free World .

Merkel | was born in Hamburg| in then- West Germany and moved to East Germany as an infant when her father,a
Lutheran clergyman), received a pastorate in Perleberg. She obtaineda doctorate in quantum chemistry in 1986 and
worked as a research scientist until 1989. Merkel entered politics in the wake of the Revolutions of 1989 , and briefly
served as a deputy spokesperson for the first democratically elected East German Government headed by

Lothar de Maiziére in 1990. Following German reunification in 1990, Merkel was elected to the Bundestag for the
state of Mecklenburg -Vorpommern , and has been reelected ever since. As the protégée of Chancellor Helmut Kohl ,
Merkel was appointed as the Federal Minister for Women and Youth in Kohl's government in 1991, and became the
Federal Minister for the Environment, Nature Conservation and Nuclear Safety in 1994. After her party lost the
federal election in 1998 , Merkel was elected Secretary-General of the CDU before becoming the party's first female

leader two years later in the aftermath of a donations  'scandal that toppled Wolfgang Schiuble .

Following the 2005 federal election|, Merkel was appointed Germany's first female chancellor at the head of a
grand coalition  consisting of the CDU , its Bavarian sister party the Christian Social Union (CSU), and the

Social Democratic Party of Germany (SPD). Inthe 2009 federal election the CDU obtained the largest share of the
vote , and Merkel was able to form a coalition government  with the Free Democratic Party (FDP). Atthe

2013 federal election , Merkel's CDU won a landslide victory with 41.5% of the vote and formed a second

grand coalition with the SPD, after the FDP lost all of its representation in the Bundestag. After the 2017

federal election the CDU was again the largest party, and she was reelected to her fourth term on 14 March 2018 .

In 2007, Merkel was President of the European Council and played a central role in the negotiation of the
Treaty of Lisbon and the Berlin Declaration. One of Merkel's consistent priorities has been to strengthen
transatlantic economic relations . Merkel played a crucial role in managing the financial crisis at the European and
international level, and she has been referred to as “the decider” In domestic policy, health care reform , problems
concerning future energy development and more recently her government's approach to the ongoing migrant crisis have
been major issues during her Chancellorship. On 26 March 2014, Merkel became the longest-serving incumbent

head of government in the European Union and she is currently the senior G7 leader. In October 2018, Merkel
announced that she would not seek reelection as leader of the CDU at the party convention in December 2018 and as
Chancellor| in 2021.

"Chancellor of Germany"

Chancellor of Germany
Chancelior of Germany, (Y
Chancellor
crancelor (CTTERY
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Angela Dorothea Merkel

subclass o

country.
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given name:
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Dorothea
given name:
family name:
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family name:
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date of birth (i =
s 19540717
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country of citizenship: s:

head of government: (5]
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"Chancellor of Germany"

Angela Merkel @s67)

Chancellor of Germany

Angela Dorothea Merkel (,; Kasner;born 17 July 1954 )is a German politician serving a{ Chancellor of Germany ] is: Chancellor of Germany,
since 2005. She served as the leader of the centre -right Christian Democratic Union (CDU ) from 2000 to 2018. A

Merkel has been widely described as the de facto leader of the European Union, the most powerful woman in the world, subclass of:

and by many commentators as the leader of the Free World . . chancetor (TRTTED
Merkel was born in Hamburg in then- West Germany and moved to East Germany as an infant when her father,a —— Sermany

Lutheran clergyman, received a pastorate in Perleberg. She obtained a doctorate in quantum chemistry in 1986 and is: (X7 Germany

worked as a research scientist until 1989. Merkel entered politics in the wake of the Revolutions of 1989 , and briefly
Angela Dorothea Merkel

served as a deputy spokesperson  for the first democratically elected East German Government headed by

Lothar de Maiziere in 1990. Following German reunification in 1990, Merkel was elected to the Bundestag for the I Algeaksl
state of Mecklenburg -Vorpommern , and has been reelected ever since. Asthe protégée of Chancellor Helmut Kohl , Angela
Merkel was appointed as the Federal Minister for Women and Youth in Kohl's government in 1991, and became the given'name:

[ Anoel
Federal Minister for the Environment, Nature Conservation and Nuclear Safety in 1994 . After her party lost the

federal election in 1998, Merkel was elected Secretary-General of the CDU before becoming the party's first female Dorothea
leader 'two years later in the aftermath of a donations scandal that toppled Wolfgang Schiuble . greniane: is: [ Dorothea
Following the 2005 federal election, Merkel was appointed Germany's first female chancellor at the head of a Merkel
grand coalition consisting of the CDU , its Bavarian' sister party the Christian Social Union (CSU ), and the family name: wsssines
is: [[@520] Merkel QLR

Social Democratic Party of Germany (SPD). Inthe 2009 federal election the CDU obtained the largest share of the e —
vote , and Merkel was able to form a coalition government with the Free Democratic Party (FDP). Atthe officeholder: [] Kasner

; ' A : : - o, family name:
2013 federal election , Merkel's CDU won a landslide victory with 41.5% of the vote and formed a second y I ot e

grand coalition with the SPD, after the FDP lost all of its representation in the Bundestag. After the 2017

federal election the CDU was again the largest party, and she was reelected to her fourth term on 14 March 2018 . 17 July 1954

date of birth:
is: 19540717
In 2007, Merkel was President of the European Council and played a central role in the negotiation of the
German
Treaty of Lisbon and the Berlin Declaration. One of Merkel's consistent priorities has been to strengthen R S T— - .

transatlantic economic relations . Merkel played a crucial role in managing the financial crisis at the European and head of government: (]

international level, and she has been referred to as “the decider ” In domestic policy, health care reform ,problems poNician

concerning future energy development and more recently her government's approach to the ongoing migrant crisis have occupation:
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How? Wikidata -> better NLP

Parse Wiki files and Supervised Train Reinforcement
extract gold

Generate silver lee TG O lausibilit learning with
annotations g > / ;

annotations silver data model plausibility

Train a Wikipedia
parser using
supervised learning on
the silver annotation.
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Train parser with silver ann.
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How? Wikidata -> better NLP

Supervised Train Reinforcement

Parse Wiki files and
learning on plausibility learning with

Generate silver
annotations

extract gold
annotations silver data model plausibility

Use supervised
learning to build a
plausibility model by
training it on existing
Wikidata knowledge.
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Plausibility Model

Two inputs:

1. List of all known facts about a given item
2. One additional fact

Given all the know facts about an item, how
plausible is it that the one additional fact is also
true for that same item.

Train model by masking known facts from
existing items.
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How? Wikidata -> better NLP

Parse Wiki files and Supervised Train Reinforcement

Generate silver lee TG O lausibilit learning with
annotations g > / ;

extract gold
annotations silver data model plausibility

Use reinforcement
learning to fine-tune
the Wikipedia parser.

The trained plausibility
model serves as
reward function.
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Reinforcement learning FTW

e Use reinforcement learning to fine-tune the Wikipedia parser.
o The trained plausibility model serves as a reward function.

e Can we learn to predict true facts that are not already in Wikidata?

Wik,
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Current status & next steps

Parse Wiki files and : Supervised Train Reinforcement
Generate silver : o : :
extract gold . learning on plausibility learning with
; annotations . A
annotations silver data model plausibility
Parse Wikipedia and Use alias/phrase table Train a Wikipedia Use supervised Use reinforcement
Wikidata dump files. and Wikidata to parser using learning to build a learning to fine-tune
produce silver supervised learning on plausibility model by the Wikipedia parser.
Represent contents annotations for the silver annotation. training it on existing
efficiently in memory. Wikipedia articles. Wikidata knowledge. The trained plausibility
model serves as
Extract gold reward function.

annotations from
Wikipedia articles via
links.
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Current status & next steps

Parse Wiki files and : Supervised Train Reinforcement
Generate silver : o : :
extract gold : learning on plausibility learning with
; annotations . ToAA
annotations silver data model plausibility
| Done | | Started | | Started | | Started | | |
Parse Wikipedia and Use alias/phrase table Train a Wikipedia Use supervised Use reinforcement
Wikidata dump files. and Wikidata to parser using learning to build a learning to fine-tune
produce silver supervised learning on plausibility model by the Wikipedia parser.
Represent contents annotations for the silver annotation. training it on existing
efficiently in memory. Wikipedia articles. Wikidata knowledge. The trained plausibility
model serves as
Extract gold reward function.

annotations from
Wikipedia articles via
links.
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Thanks ¢

Questions?

github.com/google/sling ¥

SLING - A natural language parser. Read and understand Wikipedia across many languages.

. L]
“AvPiEEZEi:nn ‘ | iy LLLM‘
WIKI DATA CON ) : 3 ® '

B o e, A

AR S 4

s NI\
'

N,

4 i iy

H;ff{




