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Parse questions into executable logical forms

In which city was Ada Lovelace born?
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Task Description

Input: utterance x and HTML table ¢

Output: answer y

Year Cit Country Nations .
s e x = Greece held its last

Summer Olympics in
which year?

y = 2004

1896 Athens Greece 14
1900 Paris France 24
1904 St.Louis USA 12

2004 Athens Greece 201
2008 Beijing  China 204
2012 London UK 204
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Dataset

WikiTableQuestions dataset:

» Tables t are from Wikipedia

» Questions x and answers y are from
Mechanical Turk — Prompts are given to
encourage compositionality

MTTask 1: BEZF>TES5D MTTask 2 : BEZZ DI TES5S

Wikipedia®TF—TILZBE T, & WikipediaDT—)L &, Task 1
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= 22033 Question-Answer Pair on 2108 Tables



lambda DCS

(Liang, 2013) : Model-theoretic
compisitional semantics DIzsHDHIE
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Type.Personl1PlacesLived.Location.Chicago

Entity
Chicago
MichelleObamal Join
(o] Gender\> . .
Female USState PlaceOfBirth.Chicago
PlacesLived Spouse 1992.10.03 4
e Type
Type PlacesLived srartbate | Intersect
Event21 Hawaii i .
I Containedsy Type.PersonPlaceOfBirth.Chicago
Person ? Location  Type i UnitedStates ContainedBy
Aggregation
A Chicago PlaccOfBirth——Honolulu count(Type.Person M PlaceOfBirth.Chicago)
Location ocation
Event3 DateOfBirth  Profession Type Superlative
Chicago / r/ \ 1 argmin(Type.Person M PlaceOfBirth.Chicago, DateOfBirth)
Person 1961.08.04 Politician City
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Components of a semantic parser
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Approach

Greece held its last ] ]

Summer Olympics
in which year? X t
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R[\x[Year.Date.x]].
argmax(..., Index) (3) Execution 2004




Representation

Convert table t to knowledge graph w

Year
1896
1900
1904

2004
2008
2012

City
Athens
Paris

St. Louis

Athens
Beijing

London

Country
Greece

France

USA

Greece
China
UK

Nations
14
24
12

201
204
204

Incle}v 0
lYear lCity
NextJ 1896 Athens
lYear lCity
NeXtJ 1900 Pais

Number/\jfte

1900.0 1900-XX-XX
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Approach

Greece held its last
Summer Olympics
in which year?

\/
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PEEE /Z

(1) Generation

R[Ax[Year.Date.x]].

argmax(...,

Index)
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Connection between floating predicates and
BRIX phrases in the question are made during ranking

argmax(Country.Greece, Index)

Foating Parser /\ The last row
with country
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Greece held its last Summer Olympics in which year?
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Approach

Greece held its last
Summer Olympics
in which year? X

(1) Generation

R[\x[Year.Date.x]].
argmax(..., Index)

Inde}v 0
*Year *City
Next v 1896 Athens
w *Year *City
Next v 1900 Paris
NLmber /\2’“6
1900.0 1900-XX-XX
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Ranking

Given aset Z of candidate formulas z, define a log-
linear distribution:

Pz | x, w) o< exp {0 @(x, w, 2)}
where

» O =parameter vector
» @(x, w, z) = feature vector
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Given training example (x, w, y), define

Py | x,w) = Y,z | xw) Iy = [z )

7€/ y
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As usual, we choose 6 to maximize the (L1
regularized) expectation of log p (v | x, w) over
training data
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BET : FT—51zYv FOISE

22033 Q-A Pair, 2108 Tables, 3929 Unigque
column headers, 13396 columns

Only 20% of questions can answered using
Freebase (WikiTableQuestions have broad
coverage)

Operation Amount

. . joi.n.(tab}e lookup) 13.5%
Logical Operation Coverage : i e o S
+ superlative (argmax, argmin) +24.5%

+ arithmetic, M, LI +20.5%

CompOSiTionO“Ty . + other phenomena +21.0%
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