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Abstract: CSQA is a question answering benchmark using the knowledge graph, that created using the
large-scale knowledge graph database Wikidata. CSQA targets interactive question answering, and there
are 10 question types, some of which require inference such as comparison and set operation. In the previous
study, multi-task semantic parsing model that converts utterances to logical forms that expresses operations
on a database can answer high accuracy. The conversion to a logical form is performed by defining the
grammar for deriving the logical form and predicting the order in which the grammar is applied from the
utterance. In order to learn a model for the prediction, it is necessary to search for a logical form that can
answer the question from logical forms that can be generated by applying the grammar. However, since the
search space is enormous, depending on the search method, problems such as a decrease in the success rate
of the search and incorrect logical forms occur, which may adversely affect the learning of the model. In
this research, we propose a method for searching logical forms with a high success rate of the search in a
short time by using patterns of logical forms.
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Effective Search of Logical Forms in Question Answering based on the Knowledge
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1 start — set 12 set — equal(set, r, num)
2 start — num 13 set - argmax(set, r)
3 start — bool 14 set — argmin(set, r)
4 set - find(set, ) 15 set - e
5 num — count(set) 16 e - constant
6 bool — in(e, set) 17 r - constant
7 set - union(seti, sety) 18 | num — constant
8 set - inter(seti, sety) 19 set - actionj |
9 set - diff(set;, setz) 20 | num — action;.
10 set - larger(set, r, num) | 21 | bool — action;.
11 set - less(set, r, num)
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INPUT: questionDatalList, timeOut
OUTPUT: patternList

patternList < []
FOR each questionData in questionDatalist
logicalForm < BreadthFirstSearch(questionData, timeOut)
IF logicalForm is found
logicalFormPattern «— MakePattern(logicalForm)
append logicalFormPattern to patternList
FOR each questionData in questionDatalList that is not searched
IF logicalFormPattern can answer questionData

END IF

END FOR
END IF
END FOR

RETURN patternList

remove questionData from questionDatalist
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INPUT: questionDatalist, patternList
OUTPUT: questionDatalist

FOR each questionData in questionDatalList
canAnswerLogicalForms <[]
FOR each pattern in patternList
logicalForm < GetCanAnswerLogicalForm(questionData, pattern)
IF logicalForm is found
append logicalForm to ccanAnswerlLogicalForms
END IF
END FOR
append canAnswerlLogicalForms to questionData
END FOR

RETURN questionDatalList
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INPUT: patternList, questionDatalist
OUTPUT: questionDatalList

FOR each pattern in patternList
count number of questions that have logical form made from pattern
sort patternList by the number counted above

FOR each pattern in patternList
FOR each questionData in questionDatalist
IF not decide which logical form use for questionData
IF questionData has logical form that made from pattern
decide to use that logical form for questionData
END IF
END IF
END FOR
END FOR

RETURN questionDatalist

find(“So Long Mr. Chumps”, “director”)?D /X% — /|
find(e,r) & 72 5. /X — L OFEAL L= 555 (2 B0
Moz T 4T 4 ERAND Z LT, [FUHED

BIOGER AR T 5 Z LB TE D,
6.2. MERX/I—CDORE

27y 7OTIE, —HMOEM»LEMIZEET S
ZEBARERREEAO NN - ERD B
LICAT v 7OOEM =2 — R&mR7.

—HEOEMAEANE L, FEMICK L ClgEe s
R TP ROMB 21T . BIEATRE e mmEl N
Rondh, FHEORMMBEE THA LT 7 15
FCRBERNT D, BB ATRER R s o)y

a— R

STEHEITFEORBIEXRONRY — B3RO D, RH
—UBROND T LI, MEREEZIToTWRVWE
BT L CEFDONRSE = TRIENTE 0 E I 0%
D, A TEDGAITT DGR E BB D
Nz & TEEI D N Z — o TRIE TE R UVWVE I E
fMlaNTbZENTEDLLIICTH.

6.3. SHEBEEANI—2FRAVV-HERK
DERFR
AT v 7@TI, AT v 7OTRDZFHPE AN

41— BT LT S TORRIC T 5 B R o
MBHEITH. a—R2ICAT v 7QOEEa— N%

03-06



# 2 BERBZ A 7 5000 592 TEHEI L 72 BEOBRB IR O ik

BWEA47 D2A,MaSP | #2RF¥: | Effective Search
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Simple Question (Ellipsis) 94.44% 97.54%

Logical Reasoning 49.20% 99.62% 89%
Verification 79.22% 83.96% 81%
Quantitative Reasoning 42.80% 58.74% 579
Quantitative Reasoning (Count) 69.58% 80.64%

Comparative Reasoning 26.14% 46.76% 39%
Comparative Reasoning (Count) 34.48% 53.94%

Clarification 1.18% 1.18% -
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