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1 Introduction

As defined by Teshigawara and Kinsui (2011),
role language “yakuwarigo” is defined on in-
dividual characters in fictional media, which are
“sets of spoken language features (e.g. vocab-
ulary and grammar) and phonetic characteris-
tics (e.g. intonation and accent patterns), asso-
ciated with particular character types.” How-
ever, this definition is conceptual and lacks di-
rect quantitative evidence. As investigated by
Ma (2019), there is a similar concept of key-

word “KHEEE”  defined on a group of speak-
ers as significant (CoS >2) or minor (CoS <0.5)
words. According to NINJAL (1997), Coefficient
of Specialization (CoS) of Word W in Cluster
C “FHLERE” is defined as: CoS(W,C) =

freq of W in cluster C freq of W in whole
number of words in cluster C'/ number of words in whole (p.I'Op(.)I'—
tion in cluster compared with the proportion in

whole; >2 means at least as twice frequent in
cluster as the occurrences in whole).

This work further investigates the research ques-
tion that whether keyword implies yakuwarigo
(is a keyword also a yakuwarigo?) in a specific
visual novel game AIR. AIR (Figure 1, [official
homepage]) is an adventure game developed by
Key/Visual Arts and released in 2000, known for
its emotional storytelling. There are three vol-
umes with different settings and main characters:
Dream (Yukito and Misuzu), Summer (Kanna,
Ryuuya, and Uraha), and Air (Misuzu without
Yukito), and the script is mainly written by Jun
Maeda and Takashi Ishikawa along with four sce-
nario assistants.

2 Methods

We only select speakers with over 100 lines (Fig-
ure 2) of dialogue (not considering thoughts and
narration) for statistical value; otherwise, the
analysis is on insignificant characteristics. We
then split and classify parts of speech of the to-
kens by morpheme analyzer MeCab through fu-
gashi (McCann 2020).

We focus on the parts of speech that usually cor-
related to yakuwarigo: Pron (f£4), Aux Verb


https://key.visualarts.gr.jp/product/air
https://key.visualarts.gr.jp/product/air

Figure 1: AIR Gameplay: conversation in dia-
logue box [src]

Figure 2: Dialogue Sizes: we only use characters
with over 100 lines, excluding 2% of lines.
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Table 1: A Part of Adjusted Frequency Matrix

(BiED), Case Part (1% Bl1), Adv Part (&/Bf), Conj
Part ($£¢), Final Part (#2B))), Noun Part (¥
£), and Interj (J&H)). We then calculate the ad-
justed frequency for word W and speaker S as
T(S,1V) = 10000 x ool nspsters fre.
quency of W per 10000 words for speaker 5).
Combining all speakers and words, we formulate
the adjusted frequency matrix as demonstrated

in Table 1.

Take the adjusted frequency matrix, we input ev-
ery column 7'(S) = (T'(S,Wh),...,T(S,W,))
as a vector of frequency of words for speaker
S into the clustering algorithm. For exam-
ple, for Yukito we have the vector T({£ N) =
(0.5,451.1,355.2,502.2,1.9,...) as in the ma-
trix.

We use agglomerative hierarchical clustering
with Ward’” s method (Ward Jr. 1963) and Eu-
clidean distance to cluster speaker vectors 7'(.5).
Technically, we want to split the clusters that min-
imizes variance from cluster centeroids. For clus-
ters A and B, the Ward distance is d(A, B) =

Al|B L .
%HMA — ug||3, which is also the increase

of sum of squares (SS4 = Y, ca(i — pa)?)
when we merge clusters A and B, which could
be linked to the minimization of variance s% =

354 For two vectors x and y, the Euclidean dis-

A1
tance is d(x,y)* = [[x — y[I5 = S (2 — w:)>.

From the clustering algorithm, we obtain the den-
drogram (Figure 3) and the cluster assignments
for each speaker. We then calculate the CoS for
each word in each cluster and spot the signifi-
cant words (CoS >2) as yakuwarigo candidates,
as well as the minor words (CoS <0.5). Since


https://upload.wikimedia.org/wikipedia/en/3/30/Misuzu_original_Air_game.jpg

there might be a lot candidates, we only list at
most five ranked by high frequency in the tables.
The full tables are Table 11 and Table 12 in the
Appendix.
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Figure 3: Dendrogram of Hierarchical Clustering

3 Analysis

We have four clusters in the dendrogram (Figure
3), splitting speakers as below. We then ana-
lyze a few significant words in each cluster to
confirm the classification and discover potential
yakuwarigo, on randomly extracted lines as ta-
bles.

Cluster 0: Ryuuya #It1, Hijiri 22, Josei Z 1,
Otoko %, Yukito ¥ A, and Kanna 43

Cluster 1: Shoujo 4%, Koe (speech) i, Mis-
uzu 8, Michiru A5 %, Kano {£ /3, and
Onna-no-ko (girl) Z D 1

Cluster 2: Minagi )i\ and Uraha S5

By unreliable Internet sources [src1], [src2], and
[src3], Misuzu is written by Jun Maeda; Kano is
written by Takashi Ishikawa; Minagi is written
by Jun Maeda or Takashi Ishikawa (first half),
Kai Unryuji and Toya Okano (second half); the
whole Summer Volume (Kanna, Ryuuya, and
Uraha) is written by Yuuichi Suzumoto; and the
whole AIR Volume is written by Jun Maeda.

3.1 Non-female Language

In Cluster 0, we have all male characters (Ryu-
uya, Otoko, and hero Yukito) and mostly typical
male languages: 8, B £ X, H\\ D, 7ZA(D),
T A, %, and . However, we notice there are
words that are not typical male languages such
as & (Pron) and 9 & (Interj). From their identi-
ties, we see that they can use male language with
additional words.

We found that 7R is only used by Kanna: lived
1000 years ago, goddess in a shrine, last winged
beings ¥ A, calm speaking; met Ryuuya and
Uraha to escape and meet her mother. 7R is a
first-person pronoun since Heian period, approx-
imately 1000 years ago, for male language and
arrogant speech. The usage of 7R by Kanna em-
phasizes the time setting and the high hierarchy
of the character (Table 3).

2 & is mainly used by Hijiri and Kanna as ma-

jority (Table 2). Hijiri is the elder sister (not a
student) of Kano, running Kirishima clinic, and
carrying a lancet. © & always appears at the
beginning of the sentence, indicating agreement,
understanding, and consideration. This usage
aligns with the stereotype of a doctor who thinks
carefully as Hijiri, and the distinct calm identity
of Kanna.


https://en.namu.wiki/w/%ED%8B%80:AIR%EC%9D%98%20%EB%93%B1%EC%9E%A5%EC%9D%B8%EB%AC%BC
https://kazamatsuri.org/series-info/air/
https://forum.kazamatsuri.org/t/key-scenario-writers-discussion/459/2

speaker  count

iz 18
i) 17
EIN 5

L 1

Table 2: Cluster 0: count of lines with Interj 5
&> per speaker in cluster

3.2 Casual Female Language

Identifiable characters in Cluster 1 are heroine
Misuzu, Michiru, and Kano. All characters in
this cluster are female.

By Internet source [src], Misuzu is a second-
year high school student; Michiru is a elementary
school student; Kano is a first-year high school
student. They all use usual schoolgirl conver-
sation suchas & 8, DA, a—,and B % 5.
However, there are in-group preferences even
with some shared occurrences.

According to Table 6, we see that 5 % and 5

A are shared among all characters with no clear
preference, since Misuzu has many more total
lines than others (Figure 2). On the other hand,
»H7- U, & $,and 72 2 are favored by Kano and
D72 L, 4a—, and 13 (also slightly favored by
Michiru) are favored by Misuzu. As in the first
example in Table 5, Kano says “d 7 L &5
52 THMM6, ATD7&s” (Ihave money,
so I will treat you), which uses both preferred
words. This sentence also uses script variation
of & 3D to show casuality, similar to the use
of katakana role language in playful situations as
Example (3) described by Dahlberg-Dodd (2022).
We can also see preference of 43 and 43— from
the remaining examples in Table 5.

From the unreliable Internet sources mentioned
at the beginning of this section, we see this clus-
ter is by the main writers without assistants,
while Cluster 2 is written by mainly assistants.
This difference might explain the split of com-
mon female language into two clusters through
distinct groups of writers.

3.3 Formal and Polite Language

In Cluster 2, we only have female characters
Minagi and Uraha. They use formal and polite
language (specifically, desu/masu form) in com-
mon. However, they are not speaking in the same
way despite the same form: Uraha excessively
uses Keigo to emphasize politeness, and Minagi
mostly uses desu/masu form to show formality.

We can clearly identify this difference by com-
paring sentences in Table 7. “ffiZZ I X DH A
RH, ZOMISIIFEDEBBLRTE
WZEXHA” (I will not regret giving my life for
the sake of Kanna-sama, by Uraha), and “SZI&
220 D%EFF->TEHT” (Actually,
I have this kind of thing, by Minagi) and “& %

DIZHELVWDT BT IhzEE" O

s so fun that I can’ t help but present this, by
Minagi).

Minagi is a second-year high school student and
the leader of astronomy club with a calm/mild
speech style. Uraha is the female court lady
of Kanna, also the ancestor of Misuzu, leading
the development of the story. The difference in
speech style is due to the different roles and set-
tings of the characters. Minagi is speaking with
her friends in ordinary school setting, but her
usage of Keigo emphasizes her reserved style
with reluctance in speech by simple distancing
(Obana 2019). Uraha is speaking with the god-
dess, giving difference in hierarchy of Keigo.
Usage of Keigo towards gods is also described
as the origin of Keigo (Obana 2019), justifying
the excessive use.

In Cluster 3, we only have female characters
is the aunt of Misuzu and the single guardian
of her after the death of her mother, addicted to


https://neoapo.com/animes/148

alcohol. is the mother gave birth to Misuzu.
They all use dialectal language from the same
region.

From the examples in Table 8 and significant
words in Table 11, we see that they mainly use
Osaka dialect: X, 7 AR, 1A A, N A .. How-
ever, there are still words like & A 7= that are not
typically used by female Osaka dialect speakers.
In this way, the authors might intentionally build
a modified Osaka dialect to show the outgoing
and humorous characteristics as in the stereotype
of Osaka people without offending true Osaka
residents. This dialectal role language is similar
to the adaption of Osaka dialect for the funny
Maebashi father in the movie Like Father, Like
Son (SturtzSreetharan 2017). Another reason for
the authors to adapt Osaka dialect should be the
location of the office in Osaka (Figure 4), so it is
easy for them to understand and produce Osaka
dialect.

Figure 4: Visual Arts Co., Ltd., the Osaka pro-
ducer of the game AIR, was located at KPR /F K
B 77 Ak X AR PE2-12-16 VAZE — £ )L before
2024, and migrated to K P R B i i X
BT H10%70%5 /8 — 27 A X7 =176 in
June 2024. Photograph by Ruixuan Tu on 15
June 2023.

4 Conclusion

Through our analysis of the visual novel game
AIR, most keywords “RFEE” from our
method could be recognized as “yakuwarigo”
that represents characteristics of specific individ-
uals or groups, but might not the reverse side
(not all “yakuwarigo” are keywords that could
be found). From our method, we have observed
non-female language, casual female language,
formal and polite female language, and dialectal
language as clusters. We also found that different
groups of script authors might affect extracted
keywords.

Limitations

In this work, we only analyze the significant
group (CoS >2), but we missed the minor group
(CoS <0.5), which might be also treated as
“negative yakuwarigo” that is the yakuwarigo
of all other groups. Furthermore, neither our
method exhaustively discover all yakuwarigo,
and we did not carefully analyze all possible
keywords.

Since we use computational methods to analyze
the text into morphemes, there might be mis-
classification/missplit of morphemes and their
parts of speech, and the issue that the morpheme-
level granularity might also hinder us to dis-
cover longer phrases as yakuwarigo. For ex-
ample, the phrase 5 A 72 is wrongly split into
[& A (Pron)][7Z] instead of [.& A 72 (Interj)]
as in Table 9. Moreover, even we extracts (Z
by Michiru, there is no clue about the official
character phrases for her like .55 and (2 &
1. We also did not find Misuzu” s 3% as her
character phrase, which might also be caused by
missplit of morphemes.

We planned to analyze other media (e.g., anime)
and a series of work (e.g., all three seasons of
Yuru Camp), which might show the variance of
yakuwarigo over years of production. However,



we found the difficulty in anime speech diariza-
tion (speaker recognition given subtitle line and
corresponding audio clip), so it is difficult to
extract the speaker information not existing in
closed captions subtitle lines from the audio clips.
We then decided not to analyze anime in this
work. There is a related work (Sato 2023) an-
alyzing yakuwarigo in 5-toubun no Hanayome
anime series, but they manually anootated the
speakers on the subtitle lines, which is not feasi-
ble for us.
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S Appendix: Tables

5.1 Individual Clusters
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Table 3: Cluster 0: Usages of Pron 7R

line speaker text
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Table 5: Cluster 1: lines with significant words
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Table 6: Cluster 1: count of lines with significant words
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5.2 Significant and Minor Words
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