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A NEED FOR ANSWERS

Who was the wife of Louis Pasteur?
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Professional career
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EXISTING TOOLS

WolframAlpha Marie Pasteur

Google Wikipedia page of Marie Pasteur
Bing Wikipedia page of Louis Pasteur
Yahoo answers.com page containing this question

Closed-source, bad on some questions.



PPP INTRODUCES PLATYPUS

http://askplatyp.us/



http://askplatyp.us/

Demo time!



PPP Project website

Ask me anything &=

< ‘ Who s Alan Turing? n

Query Link to this request

Who is Alan Turing?
Result ‘Show internal results

Alan Turing i

Alan Mathison Turing, OBE, FRS /tjvary TEWR-ing; 23 June 1912 - 7 June 1954) was a British mathematician, logician, cryptanalyst,
philosopher, pioneering computer scientist, mathematical biologist, and marathon and ultra distance runner. He was highly influential in the
development of computer science, providing a of *algorithm* and with the Turing machine,
which can be considered a model of a general purpose computer. Turing is widely considered to be the father of theoretical computer
science and artficial inteligence. Wikipedia

“This query engine is the result of the Master's degree project of seven students.

If you are Interasted by some technical aspects, please have a look at the project webste.




PPP Project website

Ask me anything =D

% | When is Alan Turing born? n

Query Link to this request

When is Alan Turing born?

Result Show Internal results

Sunday, June 23, 1912

“This query engine Is the result of the Master's degree project of seven students.

If you are interested by some technical aspects, please have a look at the project website.




PPP Project website

Ask me anything ==

x ‘ Where is ENS Lyon?| n

Query Link to this request

Where is ENS Lyon?

Result Show internl resus |
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DATAMODEL

How to represent formally a question asked in natural language?

[ree structure.

1



DATAMODEL — LEAVES: RESOURCES

- Strings: "Isaac NEWTON"
- Dates: 25 December 1642
- Geographic coordinates: 47° 30" 18" N ; 9° 44 57" E



DATAMODEL — NODES: OPERATIONS

- Full triples: (Isaac NEWTON, birth date, 25 December 1642 (Julian))
— true

- Missing: (7, birth date, 25 December 1642 (Julian)) — [Isaac
NEWTON]

- Union, Intersection, Difference, ...

- And, Or, Not

- Exists

- Sort, First, Last



DATAMODEL — EXAMPLES

"Is Brussels the capital of Belgium and the European Union?”

Triple Triple

2B 27
2 =

Belgium capital Brussels  European Union capital Brussels
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DATAMODEL — EXAMPLES

"Who is the mayor of the capital of Kreis BergstralRe?”

Triple
Triple mayor ?

oV
/ IEX
ek

Kreis Bergstralie capital ?
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DATAMODEL — EXAMPLES

"What is the birth date of the first president of Germany?”

Triple

7|

First birth date ?

!

Sort ,

e

Triple mandate

5\>\6\' J =] Oé/ .

‘paJd

Germany president ?
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DATAMODEL — EXAMPLES

"Is there a medical treatment for Ebola?”

Exists

|

Triple

2

Ebola medical treatment  ?

Oé/.'

‘paud

14



DATAMODEL — EXAMPLES

"Who are the children of Francois MITTERRAND and Anne PINGEOT?”

/ﬂ\

Triple Triple
Frangois MITTERRAND  child [

Anne PINGEOT  child ?

14



QUESTION PARSING




Map the input question to the most relevant normal form.
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Map the input question to the most relevant normal form.

Where does the prime minister of the United Kingdom live?

Triple

o
BN

‘paud
®

prime minister of

residence ?
the United Kingdom

16



Map the input question to the most relevant normal form.

Where does the prime minister of the United Kingdom live?

Triple

AN

Triple residence ?

oV
/ J%X
o

United Kingdom  prime minister ?

‘paud

16



DEPENDENCY TREE OUTPUT BY THE STANFORD PARSER

ROOT
live
minister does Where
the prime Kingdom

the United



IDENTIFY QUESTION WORD

ROOT
Jroot
live
n)SU}/ JauNr\md
minister does Where
/ l \ Question word
de amod rep_of
the prime Kingdom

the United



IDENTIFY QUESTION WORD

ROOT
live
minister does
the prime Kingdom

the United



MERGING

ROOT
live
minister does
the prime Kingdom

Same named-entity
/ \ tag (LOCATION)

the United

19



MERGING

ROOT
live
minister does
the prime United Kingdom

d?//

the

19



MERGING

ROOT
root
J Merge
live - nn
‘/)///// J - amod
nsub aux
minister does
e
Ad}/amod rep_of
the prime United Kingdom

d?//

the

19



MERGING

ROOT
root
J Merge
live - nn

/ J - amod
nsub aux

prime minister  does

S

United Kingdom

d%

the

19



REMOVAL

ROOT
root
J Remove
live - det

] - aux
nsub aux

prime minister  does

s

United Kingdom

diy//

the

20



REMOVAL

ROOT
root
J Remove
live - det

] - aux
nsub

Y

prime minister

\\\\fom

United Kingdom
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NOUNIFICATION

ROOT

root .
J Nounify

an

prime minister

\%f"f

United Kingdom
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NOUNIFICATION

ROOT

root .
Nounify
residence

an

prime minister

\%f"f

United Kingdom
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NORMALIZATION

ROOT

Normalize

root

A,
residence

nsubj
A
prime minister

prep_of

A
United Kingdom
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NORMALIZATION

root

alize

Noxr™

residence

J nSUbj

prime minister

J prep_of

United Kingdom

22



NORMALIZATION

ROOT Triple
Ao o,

Jroot y J_{éx

residence residence ?
nsubj <

Y VLS

. .. >
prime minister Wit

J prep_of

United Kingdom
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NORMALIZATION

ROOT

J root

residence

J nsubj

prime minister

prep_of

v
United Kingdom

Triple
5\@' ISY
CL
Triple residence [4
i ini ?
éggﬁ.v{:::] prime minister /
o

Wt

22



NORMALIZATION

RO

A,
resid

A

oT Triple
o [
root s ISX
o
ence Triple residence ?

o
nsubj / l E Y\
o

prime minister United Kingdom prime minister ?

prep_of

A
United Kingdom

22



REFORMULATION: A TRANSLATION MODULE

When was the president of the United States born?

Triple
F 3
~ a
S Triple  president ?
/o JE s
4 eh
birth date United States ?

23



REFORMULATION: A TRANSLATION MODULE

When was the president of the United States born?

Triple

e

Triple birth date ?

oV
N J 'r% Oé/' .
eh

‘paud

president United States ?
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OPERATION

Projection: trees +— vector space.

The dictionary associates a vector triple to a vector.

24



PROJECTION

myrequest=compact(...)

anotherpredicate
anothersubject=compact(...) anotherobject

predicate

subject object

25



FROM VECTOR TO TREE

root
uncompact
subject predicate object
nearest nearest nearest

! ! !

wordsubject wordpredicate  wordobject

26



KEYWORDS QUESTIONS

United States president

president United States
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GOAL OF THE MODULE

Classify each word into one of the four categories:

{to ignore, subject, predicate, object }

28



EXAMPLE OF CLASSIFICATION

(United, subject) (States, subject) (president, predicate)

(president, predicate) (United, subject) (States, subject)

29



LOOK-UP TABLE

Word w — Vector V,, € R®

If two words wy and w, are synonymous then,

Vi, = Vi, [l2 = 0

30



BACK-END




WIKIDATA (http://wikidata.org)?

- A free knowledge base
- Structured version of Wikipedia
- 12 millions of entries

- Multilingual

32


http://wikidata.org

4 wrw wikidata,erg/wiki/Q2:

Al-Mustansir - Wikidata

|II |I ltem Discussion

WIKIDATA

Main page
Community partal
Project chat
Create a new item
tem by title
Recent changes
Random item
Help

Donate

~ Toolbox
Whatlinks here
Related changes
Special pages
Printable version
Permanent link
Page information
Cite this page

Al-Mustansir < Label
Caliph of the Fatimid Caliphate < Description

Also known as: | Abil Tamim Ma'add alMustansir bi-lh Wa'ad alMustansir Bilah
AlMustansir Bilah

< Aliases
Statements < Statement

place of bith < Property Cairo < Value

0sources < Source

List of pages linked to this item (12 entries)

Language + Code = Linked article

2 ar

catala ca Al-Mustansir (fatimita)
Deutsch de Al-Mustansir (Fatimiden)
English en Al-Mustansir Billah

[ed]
[edit]
[ed]

[edit]

[add source

[add]

[edit]
[edit]
[edit]

[edit]

< Interwiki links




ANSWER EXTRACTION: QUESTION

Where does the prime minister of the United Kingdom live?

34



ANSWER EXTRACTION: NORMAL FORM

Triple
Triple residence ?

oV
/ J%X
&

United Kingdom  prime minister ?

B85



ANSWER EXTRACTION: MODULE WORK

Triple

P55
[4

Triple
P (residence)

[Q145, Q7887906] P6 .

(United Kingdom) (prime minister)

36



ANSWER EXTRACTION: MODULE WORK

Triple

P55
?

Triple
P (residence)

>R
[Q145, Q7887906] P6 Q192

(United Kingdom) (prime minister) (David Cameron)

36



ANSWER EXTRACTION: MODULE WORK

Triple

Q192 P55 ,

(David Cameron)  (residence)

36



ANSWER EXTRACTION: MODULE WORK

Triple <

Q192 P551 Q169101
(David Cameron)  (residence) (10 Downing Street)

36



ANSWER EXTRACTION: MODULE WORK

Q169101
(10 Downing Street)
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ANSWER EXTRACTION: FINAL OUTPUT

Ask me anything CEEED

33 | Where does the prime minister of the United Kingdom live? L] n

Result Show internal results

10 Downing Street mi =

10 Downing Street, colloquially known in the United Kingdom as "Number 10", is the headquarters of the British Government and the
official residence and office of the First Lord of the Treasury, an office now invariably held by the Prime Minister of the United Kingdom.
Situated in Downing Street in the City of Westminster, London, Number 10 is over three hundred years old and contains approximately
one hundred rooms. There is a private residence on the third floor and a kitchen in the basement. wikipedia




SIMPLE RESEARCH

Ask me anything &=

¢ | 10 Downing Street n

Result Show internal results

10 Downing Street mn

10 Downing Street, colloquially known in the United Kingdom as “Number 10", is the headquarters of the British Government and the
official residence and office of the First Lord of the Treasury, an office now invariably held by the Prime Minister of the United Kingdom.
Situated in Downing Street in the City of Westminster, London, Number 10 is over three hundred years old; The building contains
approximately one hundred rooms. There is a private residence on the third floor and a kitchen in the basement. Wikipedia




COMPUTER ALGEBRA SYSTEM

Based on Sympy (math) and PLY (parsers).

39



COMPUTER ALGEBRA SYSTEM

Based on Sympy (math) and PLY (parsers).

Two syntaxes:

39



COMPUTER ALGEBRA SYSTEM

Based on Sympy (math) and PLY (parsers).

Two syntaxes:

- Mathematica

39



COMPUTER ALGEBRA SYSTEM

Based on Sympy (math) and PLY (parsers).

Two syntaxes:

- Mathematica

- Intuitive syntax with permissive notations

39



LET'S SUM UP










Wolfram
Alpha




NESTED QUESTION

Who is the wife of the president of the United States?
WolframAlpha Barack Obama

Platypus Michelle Obama

42



NESTED QUESTION

Who is the wife of the president of the United States?
WolframAlpha Barack Obama

Platypus Michelle Obama

What are the birth dates of the daughters of the wife of the
president of the United States?
WolframAlpha Barack Obama

Platypus Saturday, July 4, 1998 & Sunday, June 10, 2001

42



CONJUNCTION

Who is the actor of Inception and Titanic?
WolframAlpha all the actors of the two movies
Platypus Leonardo DiCaprio

43



BETTER DATABASE

Not answered by Wikidata:

- “How fast is the TGV?”

- “How wide is a tennis court?”

— Improve Wikidata?

— Use another database?

44



BETTER QUESTION PARSING

Not parsed correctly:

- “What is the date of birth of Isaac Newton?”
- “In which band does Bono sing?”

— Train the Stanford CoreNLP library?
— Improve the algorithm of the Grammatical module?

— Better datasets for the ML modules?

45



NEW MODULES

cooking recipes train timetable
HAL
programming language interpreter
meteo literature

cinema music
translation
sport statistics and predictions

46



OTHER IDEAS...

- Other languages support (French...)
- Improve user experience

- Advertise Platypus

47



SOME FACTS

6 PHP Wikidata libraries and module

12 Python Other modules, core, and libraries
1 C++ ML-Reformulation

1  Shell Deployment scripts

1 WX This presentation and the report
1 Markdown The specification

1 HTML/CSS/Javascript The Web User Interface

of code (13k in PHP, 10k in Python)
of Latex & of Markdown
accepted pull requests to libraries we use (corenlp-python,

aspell-python, python-datautil, Wikibase)

48



THE PPP?

- A powerful and open source question answering framework
- Innovative question parsing algorithms

- A demo, Platypus, with general knowledge and math

49



QUESTIONS?

http://projetpp.github.io/
W https:/ /twitter.com/ProjetPP
() https://github.com/ProjetPP
contact@askplatyp.us

50
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