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(Figure 1) General Question Answering System Process
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3.1 Bidirectional LSTM-CRF 7|dto| Mt
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Answer Extraction Model Structure
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(Table 3) Function Tag
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< ETR! Dependency Parsing Result >

3 TN

Undirected Directed
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< Dependency Graph >

Graph2vec ,‘ T

S

Path Length

1 2 3

0.1254 0.2875 -1.3540 1.6395 -0.0284 0.2048 -1.1354 {.:0862 -0.0082

< Gragh Embedding Vector>

(Figure 3) Dependency Graph Embedding Generation Process
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(Table 4) Examples of Experiment Data

Query
Sentence Answer
Subject Predicate
3 H}o. B3 5 ° o3
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AR T ofE WA 2 =E AT o &
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(Table 5) Accuracy of Answer Extraction on the Test Dataset

Maximum Eojeol Tag Feature Eojeol Tag Feature
Path Length (Not Included) (Included)
Basic Word Features 70.11% 70.95%
(833/1,188) (843/1,188)
1 71.63% 71.04%
. (851/1,188) (844/1,188)
Basic Word Features
+ Dependency Graph 2 71.21% 71.29%
Embedding Feature (846/1,188) (847/1,188)
(Undirected)
3 71.04% 70.87%
(844/1,188) (842/1,188)
1 71.96% 73.23%
. (855/1,188) (870/1,188)
Basic Word Features
+ Dependency Graph 2 71.12% 71.46%
Embedding Feature (845/1,188) (849/1,188)
(Directed)
3 70.11% 71.12%
(833/1,188) (845/1,188)
A 7] ©9lel o} W9 E B4 sl gojxy]
<Table 6>} <Table 7> o|& T-& 24 Az} LFE Qe ZXH oE & A AAE E
£ RFgetA] edsks wj et whgsla s Wi BH Aok dA < 47 45 AR
= A7 5 FAHR R vwd Aol <Table 6> o] T&E9] Z5xd oJ& & &
<Table 6> 7] ©o] AHARE WY& v= A Aol wo|lzrt H FE o S,
AG F=5 SEA JAT oE 7 24 2 AY F2 Aso] & 7 £47] A 9
ol ek A& FIIsA 258 wFA] X EZol7] W FF 153t o|E FE 4
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A £ B AZLE SH,20061 Y 23 2z FEA T T4 dolrt AojAl= B
daag oA 9| A o) TR BHe Hol o FES F3317} ofFokE Al 9
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(Table 6) Wrong Result of Answer Extraction 1

Query Result
) _ Answer Sentence (Basic Word Features
Subject Predicate + Dependency Features)
olt] oful thth 29w $7itke]
olty opwl A 1971d )l A AAYLR 19714 X
A FHERR dEPel HAYskdch
= [ A2 e Z3
g9l A o] X N >
el A= el 448 20063 8¢Y 23Y, 448 o)A X
(Table 7) Wrong Result of Answer Extraction 2
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Answer Sentence )
Subject Predicate (Basic Word Features)
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ot
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Abstract

Query-based Answer Extraction using
Korean Dependency Parsing

Dokyoung Lee* - Mintae Kim** - Wooju Kim***

In this paper, we study the performance improvement of the answer extraction in Question-Answering
system by using sentence dependency parsing result.

The Question-Answering (QA) system consists of query analysis, which is a method of analyzing
the user's query, and answer extraction, which is a method to extract appropriate answers in the document.
And various studies have been conducted on two methods. In order to improve the performance of answer
extraction, it is necessary to accurately reflect the grammatical information of sentences. In Korean, because
word order structure is free and omission of sentence components is frequent, dependency parsing is a good
way to analyze Korean syntax. Therefore, in this study, we improved the performance of the answer
extraction by adding the features generated by dependency parsing analysis to the inputs of the answer
extraction model (Bidirectional LSTM-CRF).

The process of generating the dependency graph embedding consists of the steps of generating the
dependency graph from the dependency parsing result and learning the embedding of the graph. In this
study, we compared the performance of the answer extraction model when inputting basic word features
generated without the dependency parsing and the performance of the model when inputting the addition
of the Eojeol tag feature and dependency graph embedding feature.

Since dependency parsing is performed on a basic unit of an Eojeol, which is a component of
sentences separated by a space, the tag information of the Eojeol can be obtained as a result of the
dependency parsing. The Eojeol tag feature means the tag information of the Eojeol.

The process of generating the dependency graph embedding consists of the steps of generating the
dependency graph from the dependency parsing result and learning the embedding of the graph. From the
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dependency parsing result, a graph is generated from the Eojeol to the node, the dependency between the
Eojeol to the edge, and the Eojeol tag to the node label. In this process, an undirected graph is generated
or a directed graph is generated according to whether or not the dependency relation direction is considered.
To obtain the embedding of the graph, we used Graph2Vec, which is a method of finding the embedding
of the graph by the subgraphs constituting a graph. We can specify the maximum path length between
nodes in the process of finding subgraphs of a graph. If the maximum path length between nodes is 1,
graph embedding is generated only by direct dependency between Eojeol, and graph embedding is generated
including indirect dependencies as the maximum path length between nodes becomes larger.

In the experiment, the maximum path length between nodes is adjusted differently from 1 to 3 depending
on whether direction of dependency is considered or not, and the performance of answer extraction is
measured. Experimental results show that both Eojeol tag feature and dependency graph embedding feature
improve the performance of answer extraction. In particular, considering the direction of the dependency
relation and extracting the dependency graph generated with the maximum path length of 1 in the subgraph
extraction process in Graph2Vec as the input of the model, the highest answer extraction performance was
shown. As a result of these experiments, we concluded that it is better to take into account the direction
of dependence and to consider only the direct connection rather than the indirect dependence between the
words.

The significance of this study is as follows. First, we improved the performance of answer extraction by
adding features using dependency parsing results, taking into account the characteristics of Korean, which
is free of word order structure and omission of sentence components. Second, we generated feature of
dependency parsing result by learning - based graph embedding method without defining the pattern of
dependency between Eojeol. Future research directions are as follows. In this study, the features generated
as a result of the dependency parsing are applied only to the answer extraction model in order to grasp
the meaning. However, in the future, if the performance is confirmed by applying the features to various
natural language processing models such as sentiment analysis or name entity recognition, the validity of

the features can be verified more accurately.

Key Words : Question Answering System, Answer Extraction, Dependency Parsing, Graph Embedding,
Bi-directional LSTM-CRF
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