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Abstract—The knowledge of the relationship between characters
can help readers to understand the overall story or plot of the literary
fiction. In this paper, we present a method for extracting the specific
relationship between characters from a Korean literary fiction.
Generally, methods for extracting relationships between characters in
text are statistical or computational methods based on the sentence
distance between characters without considering Korean linguistic
features. Furthermore, it is difficult to extract the relationship with
direction from text, such as one-sided love, because they consider only
the weight of relationship, without considering the direction of the
relationship. Therefore, in order to identify specific relationships
between characters, we propose a statistical method considering
linguistic features, such as syntactic patterns and speech verbs in
Korean. The result of our method is represented by a weighted directed
graph of the relationship between the characters. Furthermore, we
expect that proposed method could be applied to the relationship
analysis between characters of other content like movie or TV drama.

Keywords—Data mining, Korean linguistic feature, literary
fiction, relationship extraction.

I. INTRODUCTION

HARACTER relationship map provided from website of

TV drama or movie shows specific relationship between
characters such as friend, couple and enemy. This map helps
people understand the work contents. Similarly, literary fiction
also can show relationship between characters and readers can
understand structure of characters in literary fiction like
complexity of relation through correlate characters.

Reference [1] proposed a method for extracting social
networks from literature and derived the networks from
dialogue interactions and constructed social networks where
the nodes represent characters and edges indicate their
relations. Reference [2] presented a method extracting family
relationships and social relationship from a novel, and
analyzing them as a related term in fiction text by building a
Relational database. In addition, [3] presented semantic
relationship by using metric distance among characters in
literary fiction. The advantage is that they can grasp degree of
association of characters without database. However, it is
difficult to identity relationship with direction such as
one-sided love. Identifying directivity of relationship between
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characters is one way of helping to understand of whole story
flow. Furthermore, a system for book recommendations may
provide recommendation service based on the complexity of
relation between characters for readers.

We present a method to extract the relationship between
characters using Korean linguistic features. It extracts relation
of characters with degree of association as well as directivity
using syntactic pattern in Korean linguistic features. Syntactic
pattern means the pattern of morpheme tag extracted with
characters in sentence. It uses six syntactic patterns that
character is represented as agent and patient in sentence. Also,
it expresses the extracted relationship between characters as
weighted directed graph by applying the proposed method.

II. METHODOLOGY

A. Syntactic Pattern Analysis

Syntactic pattern means the morpheme pattern to appear in
common from lots of sentences as morpheme structure type of
sentence. Studies to identify the syntactic pattern have been
carried out by many Korean linguists so far [4]-[6]. However,
they are difficult to apply in computer program because these
methods are linguistic approach. Thus, it analyzes the tag
appearance  pattern of character using Hannanum
morphological analyzer in sentence of literary fiction.
Hannanum morphological analyzer is software that analyzes
morpheme units in Korean sentence and outputs sentences with
a part of speech tag [7]. Table I shows part of speech tag used in
this paper.

TABLEI

DEFINITION OF PART OF SPEECH TAG
Tag Definition
jxc common auxiliary
jes subjective case particle
jee complemental case particle
jea adverbial case particle
jco objective case particle

It extracts six tag patterns classifying agent and patient in
sentence. In a sentence, the agent performs an action and the
patient is affected or acted upon by the action. Fig. 1 shows the
type of agent tag and patient tag. In this paper, it uses tags
combining the three types of agent tag with two types of patient
tag. Table II shows the six combination tags.

B. Relationship Extraction between Characters

It extracts relationship between characters in literary fiction
using syntactic patterns introduced in the previous section and
we assume that all the characters in fiction are found for
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calculating the relationship among characters [8]. Before
explaining equation of our method, the notations are defined for
calculating the relationship extraction between characters in
Table III.

TABLEII
PATTERN CLASSIFICATION
Actor Tag Patient Tag
P1 jxc jea
P2 jxc jco
P3 jex jea
P4 jcs jco
P5 jee jea
P6 jee jco

jxe
i~ 7l Jjea
jes - g +
" jeo

Character B

jee

Character A

Fig. 1 Kind of Agent-Patient tag

TABLE IIT
DEFINITION OF NOTATION
Notation Definition
n, Number of Characters
n p Number of Patterns
v, The | -th Character
€ j Relation from v; to Vj
fikj Frequency of K -th pattern of g, ;
W, Weight value of K -th pattern
Si | Relation Score of g, i
S Combined total score of all the characters
§. . Normalized score of Si.j

1. Characters Relation Extraction

First, it extracts relations of characters. e, , means the

character relations that i -th character is agent and j -th
character is patient.

2. Frequency Patterns Extraction

In literary fiction text file, it extracts the frequency per
patterns each of characters’ relation. Six patterns introduced in
the previous section are used. In order to extract the frequency

of patterns of e, ,, it finds the match pattern that v, is agent and

v, is patient in sentence, and counts the total number of the

matching pattern. fikj is defined as frequency of k -th pattern

between agent i and patient j, where k =1,..., n,-
3. Character Relation Score Extraction
It extracts character relation score based on frequency
patterns of character relation. We consider the weight value in
order to reflect importance between patterns. ¢, is weight

value of pattern k in 0 < @, <1, the sum of weight value is 1.

Then, it extracts character relation score combining all
frequency patterns as in (1).

s,= fho, (1)
k=1

4. Character Relation Score Normalization

It normalizes the character relation score to identify how
important the character relation in all character relations. S is
combined value of all character relation score as in (2) and S

is the normalized character relation score as in (3).

s=3 s, @

§,="5.,/S (3)

5. Expression of Relationship between Characters

Finally, it represents relationship between characters using
normalized character relation score. If the relation score is
greater, it knows that the degree of association of character
relation is bigger. The result of our method has directivity
between characters, so our result represents weighted directed
graph rather than undirected graph using in previous studies. In
weighted directed graph, vertex v, is character i, character

relation is represented by the directed edge e and § is

reflected in length of edge.

III. EXPERIMENTAL RESULTS

In this section, it extracts relationship between characters in
literary fiction using our proposed method and compares our
results with them of previous work that is similar to our
method. In experience, literary fiction text data is ‘Twilight’
that is a very well-known novel in America. We use the
“Twilight” and ‘Half-Blood Prince’ of Harry Porter Series
characters’ list which is acquired by character extracting
method in literary fiction [8]. In this paper, we limit the number
of five characters in characters’ list.

A. The Result of Relationship Extraction between Characters

1. Character Relation Score Extraction

Characters in ‘Twilight’ contain ‘Edward’, ‘Bella’, ‘Jacob’,
‘Jasper’ and ‘Rosalie’, they represent by v,,v,,..., v, . The
weight value of k -th pattern, ¢, , is processing as same value
and this value will be adjusted in our future work. Table IV
shows part of result about ‘Twilight’ relation score between
characters.

2. Relationship between Characters Graph

Fig. 2 shows graphs that represent relationship between
characters of ‘Twilight’ by the previous research [3] using the
distance between sentences and our proposed method.
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TABLE IV
RELATION SCORE BETWEEN CHARACTERS OF "TWILIGHT'

Ky

1 2 3 4 5 6
fijo 0, 0, 0, o, {0, s

Sij

@ @d @
w w N > [ =
= 8] W S 3 ¥

w
(¥}

0.33 3.33 0.50 5.67 0.00 0.00  9.83
0.17 2.00 0.17 1.00 0.00 0.00  3.33
0.00 0.17 0.17 0.83 0.00 0.00 1.17
0.50 0.50 0.00 0.17 0.00 0.00 1.17
0.00 0.00 0.00 0.00 0.17 0.50  0.67
0.00 0.17 0.00 0.00 0.00 033 0.50
0.00 0.00 0.00 0.33 0.00 0.00 0.33
0.00 0.00 0.00 0.17 0.00 0.00  0.17

0.55
0.19
0.07
0.07
0.04
0.03
0.02
0.01

® ® @® ® @

[

Edward

(a) Undirected weighted graph using [3]

(b) Directed weighted graph using our method

Fig. 2 Comparison between [3] and our work of ‘“Twilight

our result identifies that ‘Harry’, ‘Ron’ and ‘Hermione’ stand
out from each other in the form of two-way interaction unlike
[3] and ‘Harry’ interacts with all of the characters different

from other characters.

As shown Fig. 2, the graph of relationship between
characters identifies the degree of correlation or the flow
among characters. Our experimental result of ‘Twilight’ finds
that ‘Bella’ and ‘Edward’ have the biggest degree of

relationship to be similar to previous result.

Fig. 3 Comparison between [3] and our work of ‘Half-Blood Prince’

In contrast with result of [3], our result identifies that 'Bella’
interacts with all of the characters. Also, it identifies that the
degree of relation is bigger when 'Edward' is agent than patient

in relation of between ‘Bella’ and ‘Edward’.

Table V and Fig. 3 show result that relationship between
characters in 'Half-Blood Prince' of Harry Porter Series
represents as directed graph like 'Twilight'. As shown Fig. 3,

Hermione

Voldemort

(a) Undirected weighted graph using [3]

Voldemaort

(b) Directed weighted graph using our method
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TABLE V

RELATION SCORE BETWEEN CHARACTERS OF 'HALF-BLOOD PRINCE'

& fi}iwl fi,zja)Z fi?ij fi,415‘74 fi,sjws fi,ﬁjw6 Si.j §i.j
el’s 1.33 2.17 1.00 1.33 0.00 0.00 5.83  0.23
81’3 2.00 1.17 1.00 1.33 0.00 0.00 5.50 0.21
€5, 0.67 0.33 0.00 0.00 1.50 1.17 3.67 0.14
€, 0.67 1.00 0.00 0.00 0.50 0.67 2.83 0.11
e3'5 0.17 1.00 0.50 1.00 0.00 0.00 2.67 0.10
83’1 0.67 0.33 0.33 1.17 0.00 0.00 2.50 0.10
€., 0.33 0.17 0.17 0.17 0.00 0.00 1.50 0.06
[S] 0.33 0.00 0.00 0.33 0.00 0.00 0.67 0.03

&

IV. CoNCLUSION

We proposed automatic method using syntactic patterns to
extract relationship between characters with directivity and
degree of correlation. In contrast with previous researches, our
method has advantage to identify the directivity of relationship
between characters. This result may help readers to understand
that flow of relations in literary fiction. In our future research,
we will proceed study to analyze whether the relation between
characters is amicable or hostile. Also, we will reflect more
exactly degree of relationship between characters through the
research applying the different weight values to patterns.
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