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Overview of Last Semester's Work

Basis: My interest in Japanese (fiction) media

Many works of Japanese fiction are not officially 
released in English. When there is enough support, 
groups of fans get together and translate such 
works into English themselves.

Project goal: Examine use of negation by 
characters in a fan-translated fictional work. The 
work I chose was a visual novel.



What is a visual novel?
- Partway between a video game and a 
book - how far between depends on the 
individual work

- Contains text, music, background 
images, character portraits/animations, 
and (sometimes) voice acting

- Often “Choose your own adventure” 
style, or contains portions with other 
gameplay elements, like puzzles or 
“point and click adventure” style 
portions

- Medium almost exclusive to Japan, 
though more and more are being 
translated



Chosen Visual Novel: Umineko no Naku Koro Ni
Translated title: “When the Seagulls Cry”

Summary: On October 4th, 1986, the members of the rich 
Ushiromiya family assemble on Rokkenjima, the family’s private 
island, in order to discuss the distribution of the inheritance of the 
dying family head. A typhoon traps the family on the island, and 
soon afterwards, mysterious deaths start occurring that seem to 
be linked to a riddle describing the resurrection of the “Golden 
Witch”...



Why Umineko?
- Lots of text, and very few video game-like elements 
that would complicate things
- Made using a common visual novel engine, which i 
found software for that could extract the text from the 
game
- The first portion, “Legend of the Golden Witch”, is 
available as a free demo
- Almost all of the characters are part of a well-defined 
social hierarchy (the Ushiromiya family and their 
servants)



Adventures in Preprocessing

- Extracted the script file from the game
- Needed to remove large chunks at the beginning and end of the file that consisted 
only of code
- Made a Java program that sorted the lines/characters that fit the formatting of the 
first scene but not the rest of the text
- Added line breaks and manually removed certain interfering phrases (“!sd0”, etc) 
in WordPad through Replace All function
- Made a second Java program that sorted the lines/characters in a way that fit the 
vast majority of the remaining text – speaking characters were identified via the 
codes indicating the appearance/facial expressions of the characters
- Data sent to Prof. Blake and Craig Evans, who put the data through the Stanford 
Dependency Parser.
- Did not find a dependency parser for Japanese, so only English text data was 
able to be used
- Classified the game's characters by gender, age group, and social status



Summary of Results

Only one status group showed a statistically significant different 
use of negations - servants were shown to use fewer negations 
than non-servants.

Issues:

-Lack of a Japanese parser meant that the English text and 
Japanese text cannot be compared.

-Small sample sizes for some characters and social groups - as 
this game is a murder mystery, some characters die very quickly, 
and some social statuses are only represented by a single 
character.



This semester: Initial ideas

Last semester, I attempted to examine the usage of negation 
in text as a method of understanding more about the story and 
the characters of Umineko. While this experiment ultimate did 
not produce many results, I felt that the basic idea – using 
textual analysis techniques to analyze fiction – was still 
compelling. I felt that sentiment analysis was the ideal 
technique to use on this data set, especially after seeing the 
demonstration in class of sentiment analysis applied to 
Wikipedia. 



Lofty Goals and Actual Goals

The biggest idea behind this project, both last semester and 
currently, is to see how the analysis techniques covered in this 
class can be effectively used for the purpose of literary criticism, 
which is a field that doesn't normally use these types of analysis.

For this semester, I applied sentiment analysis to the text from 
Umineko no Naku Koro Ni in order to attempt to determine:

● The overall sentiment of the text

● The speaking styles of the individual characters within the 
visual novel

● The relationships that exist between the characters

● How the characters are portrayed by the narrative



The Data

The extracted and processed text from Umineko no Naku Koro Ni 
is broken up into three separate “levels”: blocks, sentences, and 
words. Blocks consist of one or more sentences and represent a 
unit of text in the game code – this was the level at which text was 
attributed to characters. The processing from last semester broke 
the blocks of text into their requisite sentences and words. 

For the sentiment analysis, I used Bing Liu's Opinion Lexicon, 
which consists of two lists of words: one associated with positive 
sentiment and one associated with negative sentiment. I created 
one table in SQLDeveloper for each list.

Minqing Hu and Bing Liu. "Mining and Summarizing Customer Reviews." Proceedings of the 
ACM SIGKDD International Conference on Knowledge Discovery and Data Mining (KDD-
2004), Aug 22-25, 2004, Seattle, Washington, USA.



Sentiment analysis – Base Method

In SQLdeveloper, each the normalized word table from the text 
was linked to the opinion lexicon tables. Where a match was 
found, the word was assigned pvalue of 1 if the matched word 
was from the positive lexicon or nvalue 1 if the matched word 
was from the negative lexicon. The pvalues and nvalues were 
summed for each block, giving each block a pvalue equal to 
the number of positive sentiment words within, and an nvalue 
equal to the number of negative sentiment words within. I also 
calculated two other values: the total number of sentiment 
words, positive and negative, in the block (referred to as 
absvalue) and the number of negative words in the block 
subtracted from the number of positive words in the block, 
which represents the overall sentiment of the block based on 
whether the number is positive or negative (referred to as 
totalvalue).  



Results: Overall tone of the text

In the 7,336 blocks of text, there were a total of 4,967 words 
associated with positive sentiment and 5,001 words 
associated with negative sentiment: a total of 9,968 sentiment 
words, with a very slight overall negative sentiment of only -34. 
Each block contains an average of 1.36 sentiment words and 
has an average overall sentiment value of only -0.005. 

While this represents the final tally, a more interesting 
approach is to break the text up into smaller pieces to see if 
the tone of the text changes as the story progresses. As the ID 
values of the blocks were incremented as my preprocessing 
program read through the script, these ID values can be used 
to break the story into chunks. 



Progression of sentiment by story progression

By breaking the text roughly into beginning, middle and end, we 
see that the text begins with more positive sentiment and that 
negative sentiment becomes more and more prevalent as the 
story progresses. Additionally, the amount of sentiment words 
used is about 15% lower in the middle portion of the text.  

Beginning: 1.44 sentiment words per block, 0.18 total value per block

Middle: 1.2 sentiment words per block, -0.03 total value per block

End: 1.43 sentiment words per block,  -0.17 total value per block



Speaking styles of characters

I attempted to see if individual characters differed in their use 
of sentiment words, both in terms of number of sentiment 
words used as well as the balance of positive vs. negative 
words used. In essence, these calculations are the same as 
the calculations for determining the overall tone of the text, 
except that the results were grouped by character rather than 
being broken up by story progression. The narrative 
perspective is also included for comparison.

The results did show that different characters tend to use 
different amounts of sentiment words, and that they favor 
different total sentiment values. Sentiment words used per 
block ranged from 0.68 (Genji) to 3.45 (Beatrice), while 
average sentiment value per block ranged from -0.73 
(Bernkastel) to 0.50 (Gohda). 



Speaking styles (continued)

In general, it seems that the number of 
sentiment words used is related to social status. 
The five characters with the highest usage of 
sentiment words are the supernatural “witch” 
characters, the family head, and the two eldest 
children of the family head, while all of the 
servant characters (Gohda, Shannon, 
Kumasawa, Kanon and Genji) use fewer 
sentiment words than the narrative perspective 
does.

The connection between social status and 
sentiment value is much less clear, apart from 
the “witch” characters who use far more 
negative sentiment words. Interestingly, though, 
most of the characters have a net positive 
sentiment value – meaning that most of the 
negative sentiment in the text comes from the 
narrative perspective. 



Relationships between characters
I attempted to determine relationships between characters by 
evaluating the sentiment values in blocks spoken by one character 
while referencing another character's name directly. Since I had to 
manually do this for each one-to-one character relationship, and 
because the characters have different amounts of lines, I chose to 
do this for the lines spoken by Battler (the main character) and the 
five other characters with the highest number of spoken lines 
(Maria, George, Jessica, Natsuhi, and Eva).  

For each relationship, I counted the total number of sentiment 
words used in relevant blocks, the total sentiment value of relevant 
blocks, and the percent of a character's spoken blocks that 
contained a reference to the related character. Relationships with 
a high value for this final field would imply that the characters 
interact strongly with each other.



Top 20 Relationships by 
% of Blocks Relevant



Analysis of Relationships
This method has more issues than any of the others I tested. Partially this is 
because there is less data available, since many of the lines spoken by characters 
do not directly reference names of other characters. The biggest problem, though, 
is that some characters refer to each other in ways that do not directly involve the 
other person's name – this is most obviously an issue where characters refer to 
their parents as “mother”, “father” or something similar. In order to determine these 
relationships, I would have to determine all of the terms the characters use to 
describe each other. 

Regardless of these issues, the results are interesting and seem to be accurate in 
at least some cases. For example, the top relationship is between Maria and 
Beatrice. Within the story, Maria is obsessed with and idolizes Beatrice, so the 
prominence of this relationship makes perfect sense. What was somewhat 
surprising, however, is that all of the top 5 relationships involve Maria in some way. 
Additionally, the only characters that show up in the top relationships other than the 
ones with the most lines are Beatrice, Genji and Shannon. I think that this shows 
that this method focuses preferentially on characters with strong impact on the story 
as opposed to characters who may have strong relationships with each other but 
who do not interact much within the text. 



How characters are portrayed by the narrative

To determine how characters are portrayed by the narrative, I 
looked at lines spoken from the narrative perspective that 
contain references to the names of the characters. In essence, 
it is very similar to the calculations for the relationships 
between characters. There was more data here, because the 
narrative perspective has far more associated blocks than any 
of the characters do. Additionally, this method does not have 
the issue of referring to characters by something other than 
their name.



Narrative portrayal of characters



Analysis of the narrative portrayal of characters

Once again, Maria's prominence in the text is highlighted. 
However, this method highlights a different selection of characters 
than the inter-character relationships: characters like George and 
Battler in particular receive less attention from the narrative than 
Kanon and Kinzo who have far fewer lines. 

Another interesting result is that the character who receives the 
highest amount of positive sentiment in the narrative is Beatrice, 
the mysterious witch and presumed antagonist. The only other 
characters who receive positive sentiment on average are Kinzo, 
Genji, Gohda and Kyrie... most of whom die or disappear early on 
in the story. Basically, since the story's tone gets darker as the 
story progresses, surviving a long time acts as a negative 
influence on a character's portrayal. 



Reflection

I think that the results show that there is useful information to be 
gained from using these methods, but there are a lot of caveats – 
the biggest of which is that these methods are not context-
sensitive. Though we can find where sentiment words are used in 
the narrative, we cannot determine why they were used. In that 
sense, it is difficult to form solid conclusions based on these 
methods alone – a solid understanding of the text is necessary to 
help interpret the results. Additionally, for inter-character 
relationships, I think that the results are very much biased by the 
genre of the text used – I would expect the results to be easier to 
interpret in a romance text rather than a murder mystery. In a 
novel that is entirely about relationships, there will be less 
unrelated information muddying the results.
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