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TEIl Hands-on

Text analysis with Run, Melos! (ZE41 X B X)



Regarding this Section

Building on the knowledge from the TEI
Hands-on: Introductory Edition,

we will introduce several examples of
The demo/TEl-tools

analyses using TEI-formatted research (GitHub) repository can
be accessed through
teXtS' the link provided in this

video

Items to prepare:
« demo(TEI-tools) > TE| hands-on-EN.ipynb
« Google Chrome browser (recommended)

Google Colab https://colab.research.google.com/



https://colab.research.google.com/

Google Colab’s Appearance

https://colab.research.google.com/

ch.google.com

Welcome To Colab 3 G share 4 Gemini @
File Edit View Insert Runtime Tools Help
Q, Commands + Code + Text > Runall - Copy to Drive Connect w A
=  Table of contents 0O x

v Welcome to Colab!

@ Welcome to Colab!

Gettil d " "
<« etting starte Access Popular LLMs via Google-Colab-Al Without an API Key

Data science
o] Users with Colab's paid plans have free access to most popular LLMs via google-colab-ai Python library.
o Machine learning For more details, refer to the getting started with google colab ai.

More Resources
from google.colab import ai

Featured examples response = ai.generate_text("What is the capital of France?")

print(response)
+ Section

Explore the Gemini API

The Gemini API gives you access to Gemini models created by Google DeepMind. Gemini models are built
from the ground up to be multimodal, so you can reason seamlessly across text, images, code, and audio.

How to get started?

« Go to Google Al Studio and log in with your Google account.
» Create an API key.
« Use a quickstart for Python, or call the REST API using curl.

Discover Gemini's advanced capabilities
« Play with Gemini multimodal outputs, mixing text and images in an iterative way.
« Discover the multimodal Live API (demo here).

version as welll).
= Unlock the power of Gemini thinking model, capable of solving complex task with its inner thoughts.

{3 Variables (3 Terminal +



Google Colab (Colaboratory)

A simple programming tool that
runs in a web browser

No need to worry about differences
in OS (like macOS or Windows) or
computer performance

Allows you to write explanatory text
before and after code, or create
outlines of topics

Makes it easy to understand how to
write and run code

https://colab.research.google.com/

You need to be connected to
the internet and have a Google
account

To run programs, you connect
to Google’s computers, but the
connection cannot be
maintained for long periods

If the connection is cut, any
libraries or data you temporarily
installed will be lost


https://colab.research.google.com/?hl=ja

Creating a Google Account

* To use the Google Colab service, you'll need a Google
account (a combination of username and password).

 If you're just creating an account and running programs on
Colab, you can use it for free.

 If you don’t have an account yet, please create one before
continuing.

* You can do this at:
https://www.google.com/intl/account/about/

« (Alternatively, try searching online for terms like “Create
Google account.”)



https://www.google.com/intl/account/about/

Let's Log in to Google Colab

Il I IS I IS IS IS IS DS DS DS DS BEE EEE I
cO Welcome To Colab &

File Edit View Insert Runtime Tools Help

GD Share

Click here to Log in

Q Commands + Code + Text > Runall Copy to Drive vunnect -
i= Table of contents 0O X TV e e @ I
WM Alamomnn +a N Al
@ Welcome to Colab!
| |
https://colab.research.google.com [
<> Getting started ey
Data science N t b k P g
O O e OO a e »-ai Python library. For I
I|:I Machine learning more details, refer to the getting_started with google colab ai.
More Resources
from google.colab import ai
I Featured examples response = ai.generate_text("What is the capital of France?")
rint(response)
+ Section P P I
Explore the Gemini API I

h—-—-—-—-—-—-—-—-—-—-—-—-—--—-



Let's Open a Notebook

Aelcqr Colab
File > Upload notebook > Upload ‘ m» Insert Runtime Tools Help
select the downloaded file “TEI _hands-on-EN.ipynb” TN .
. : Q Comr  New notebook in Driv Copy to Drive
You can download this file from CLE along with l S - o
other sample files. = pa_opennoteboo trle

Upload notebook Welcome to Colab!
Open notebook

Rename

cess Popular LLMs vi

Examples >

rs with Colab's paid plans have
‘e details, refer to the getting_st

Recent > py as a GitHub Gist

ve a copy in GitHub
Google Drive >
om google.colab import ai

Save 38/Ctrl+S ]
it R o sponse = ai.generate_text(
2 Revision history int(response)
Upload > | Download > ..
; plore the Gemini API

or drag a file here Print 38/Ctrl+P

rne Gemini API gives you access t

from the around up to be multimoc
fF




TEI hands-on-EN.ipynb

Here is a sample code with explanations that can be run
directly in Google Colab:

https://colab.research.google.com/drive/19ell4FMv1FAIU3AKct
emkFpzo1sc57-gd?usp=sharing (in English)

If you want to modify the code yourself, make sure to save a copy first.

The sample code is written in Python, a language with many available
examples.


https://colab.research.google.com/drive/19eII4FMv1FAIU3AKctemFpzo1sc57-gd?usp=sharing
https://colab.research.google.com/drive/19eII4FMv1FAIU3AKctemFpzo1sc57-gd?usp=sharing
https://colab.research.google.com/drive/19eII4FMv1FAIU3AKctemFpzo1sc57-gd?usp=sharing
https://colab.research.google.com/drive/19eII4FMv1FAIU3AKctemFpzo1sc57-gd?usp=sharing

Google Colab Settings

To make it easier to

explain using line g o |
numbers, click the gear @ w

icon for settings, then e
click “Editor,” and ; g
check “Show line oo > =

numbers.”




Osamu Dazai’s: Run, Melos! - meros.xml|

A lightly modified sample based on the Aozora Bunko
text, converted into TEI format.

TEI-EAJ \
aozora_tei

@Github | ™

Converted into TEI
Aozora Bunko format by the TEI-C ~ meros.xml|
(Original source recorded  volunteers East Asia / Japanese  (We are here)

in meros.xml) digitize the text Language Interest
Group

=)




Setting up an Environment & Loading Data

BeautifulSoup: One of the libraries (a set of bundled
programs) in Python for easily parsing XML files. You
can extract data by specifying tags of your choice.

© !pip install beautifulsoup4 Clicking the run button executes the command

3~ Requirement already satisfied: beautifulsoup4 in /usr/local/lib/python3.10/dist-packages
Requirement already satisfied: soupsieve>1.2 in /usr/local/lib/python3.10/dist-packages

Note: Make sure to click on the next cell for it to run.




Downloading meros.xml

Next, we download the TEI data from a repository called
GitHub.

Click— E lcurl -0 'https://raw.githubusercontent.com/nikolito/TEI-tools/main/meros.xml’

3v % Total % Received % Xferd Average Speed Time  Time Time Current
Dload Upload Total Spent Left Speed
100 87937 100 87937 0 @ 277k @ --i--i-- —=i-=i-= -=i1--i-- 277k




Where is the downloaded file?

~) © TEl_hands-on-EN.ipynb 3¢ & Cann
-

File Edit View Insert Runtime Tools H

Q Commands + Code ~ + Text D Runall

Files M X

C e

.config

Click on this
folder icon




v

with open("meros.xml", encoding="utf8') as f:
print(f.read())

Contents of

0

<?xml version="1.@" encoding="UTF-8"7>
<TEI xmlns="http://www.tei-c.org/ns/1.0">
<teiHeader>
<fileDesc>
<titleStmt>

: <title>FENAOR</titles
A commonly used programming Pinipil S anbdie

pattern in Python is file input and <respStmt>
<resp>Transcription</resp>
output. <name>$& 11— Z </name>
</respStmt>
. " " <respStmt>
W1 t h O p en ( meros .xm :l_ y <resp>Proofreading</resp>
<name>S & R=EF</name>
. — I 1 . </respStmt>
encoding="'utf8') as f: Siiii
. <resp>TEI encoding</resp>
prlnt ( f . read ( ) ) <name> K I & </name>
</respStmt>
</titleStmt>
<publicationStmt>
<«distributor>BT T X [E</distributor>
<authority>®Jl|—= </authority>
<authority>EtEERF</authority>
<date when="2011-91-17"> 20115F1H17H</date>
</publicationStmt>
<sourceDesc>
<bibl>
<author> X8 </author>
<title>FENAOR</title>

meros.xmil




Toggle the display of output results

Toggle the

output Oﬂ/Off [325 © with open( , encoding=
from this print(f.read())

symbol— > | = Show hidden output

Show/hide output



Displaying text with TEIl tags removed (part one)

Strings such as file_path

and soup are variables.

® A variable is a name
that refers to a value
or objectin a program g

BeautifulSoup

The value on the right side (
of the equals sign is
assigned to that name.

BeautifulSoup(

.find_all(
A function takes one or .decompose()
more values as input and

may return a result. :
.find( ) .get_text(




Displaying text with TEIl tags removed (part two)

* A function that extracts all
rt elements, which are bsa

_ BeautifulSoup
tags used to display ruby
text: find_all(“rt”)
An example of ruby annotation: ( , , )
<ruby> BeautifulSoup( , )
<rb>JP & ZE </rb>
<st>C % HIEDE » L <rit>
.find_all( ):

</ruby>

.decompose()

Opening sentence: “Melos was enraged.”

012345678x
15

The text data stored in a variable

.find( ) .get_text( )

is numbered starting from zero.



Use the textwrap library to format the text in a more

readable way

Sy AORFEFRLE, &7, HOPEREOE
ERMEFNIEAESHERBELE. AORIC
[FEGENDMSH, AORIE. FHOWMATH
60

HERE, FLBEATELTHERE, ThED
MEEICHLTIE, A—FICBETH-/=, =
OXRBAORSIHZBRL., FEiEz Lid
A, TERREIANERHODSHIRADOHICR-T
Ei-, AORCERS., BHE, XEHE
W TR0, ASAKEZABLE, CO
kX, FOSIRBETL—HWAZE, 4, TEE
ELTHZRBHITH-> T, EEXHENE
Slice notation MEDTHD, AOR[E, ThWZ, TEED
KEDPSHEOHBECSEZE W, 135(E
BHIC®>THREDE, %7, FOR4E
BU\VE. ..

wrapped_text contains the string
from index O to index 299, which
is 300 characters

Use the fill function from the textwrap
library to wrap text_content to a width
of 20 characters, up to 300 characters.




bs4 BeautifulSoup

Checking the markup
rules of this file

.find_all(
{tag.name}
* Which tags are used? -join(
 How are the tags structured
hierarchically? {tag.name}
{ }
( , ,
BeautifulSoup(
Lfind( )

(HTML )



S5v vTEl
¥ teiHeader

v fileDesc
> titleStmt
» publicationStmt
» sourceDesc

¥ encodingDesc
» editorialDecl

The tag hierarchy of meros.xml

Data in XML format is always structured as nested ¥ revisionDesc
elements. "ot >t
¥ body
» As explained so far, the TEI tag contains the :E
teiHeader and text tags. g
» The teiHeader includes the fileDesc, encodingDesc, :E
and revisionDesc tags. >p
* The text tag contains the body, which is the main text, :g
and the back, which includes elements other than the :E
main text, such as supplementary material. > p
 The body contains seventeen p tags. :g
 The back contains the listPerson and listPlace »p
tags, which store the names of characters and :g
place names that appear in the story. v back

» listPerson
» listPlace




Examining the editorialDecl tag

bs4 BeautifulSoup
What is editorialDecl?
A tag that describes markup rules
Results output
1. In the type attribute of placeName, locations that actually exist are . ( ' '
classified as “real,” and locations that do not exist are classified BeautifulSoup( ,
as “unreal.”
The persName tag is assigned to nouns that refer to people or
groups of people, excluding personal pronouns.
Personal pronouns are marked with the rs tag. -select(
All of the tags mentioned above use the attribute to
reference IDs. . (

get_text ;




Let’s normalize names

Output_> AOR: 68 times

TR

FEA

ME: 1 times

EDo=: 1 times

5: 4 times

XOR [FEDBE: 1 times
. BFERZADRT: 1 times
Problematic feRAEWE: 1 times

sections HOBE, AO0Z: 1 times

B4: 1 times
L ELFFELE: 1 times
Hy)E&: 1 times
ETERbd, FEHEOAE: 1 times
BEfEE: 1 times
BELWELIDE: 1 times
FHEDL: 1 times
FEWMSE: 2 times
BEE: 1 times




Let’'s normalize names
(improved version)

XHOXA: 74 times
TEE: 1 times
( , e ) : EDOE: 1 times
(file, ) 5: 4 times
AOR FENDE: 1 times
HXERADR: 1 times
feRAEWS: 1 times

Example of ruby annotation:

2 { ) ruby BEOEH, AXOX: 1 times
rb>TRERE</rb B4: 1 times
("rb"): <t>L»HIE 5 E % {<Irt> S KK ARELRE: 1 times
e ) . ' ruby EU)E: 1 times
W ETHRE. FEEDAE: 1 times
(pers.testripl) EfEE: 1 times

RWETIDE: 1 times
( ) E&EDOL: 1 times
IFEASE: 2 times
(): B&: 1 times




Let's observe how
Melos is referred to in
each paragraph

Paragraph 1

ABAX, XAX, AAX
Paragraph 2

AAX, AOX, AAX
Paragraph 3

X HBX

Paragraph 4
XAOX, AOX, AAOX, XAX

Paragraph 5

YOAOX AO0X XAX AAX, XOX, XAX,F
B AOX, XAXEOE, XAX

Paragraph 6
AOX, AOX, AAX

Paragraph 7

XX, XAX %, %% XAX XAX, AAX,
X AR

Paragraph 8

AAOXAAOX AAX AARIFEDE, BEEFZD
5,0, mRAENE, AO0X, AO0X, AOX

Paragraph 9

XAX, XAXR

Paragraph 10

ABAX, XAX, AAX

Paragraph 11

XAX, AAX, AAX, AAX, XAX, XARX
Paragraph 12

XRAX

Paragraph 13

AAX,AOXBEOEE, AOX,Bn, £<£L
TEZLB EYE M ETREL. TLEDAE B
g BUWEY Y HE

Paragraph 14

XAX, AAX, AAXEEOLT, FEASE FEX

[==]
s

Paragraph 15
XAX, ABAX, XAX
Paragraph 16

ABOX AXAX, AARXR, XX, XX XAX, X
7S

Paragraph 17

AOAX AAOX AAX, AAX, AAX, XAX, X
OX, XAX XA AAX XAX, XARX, BF



Extracting the names of Melos, Dionysius, and
Selinuntius by paragraph

index

XAaxX

Text (first 100 chars)

P1

P2

P3

P4

P5

XAX, AAX,
ARAR

ARAR, AAX,
AAR

AARA

XAX, AXAX,
ARAR, ABEZR

AAR, AAX,
AHOR, AOX,
AHAR, AOR,
TE, AAX, A
AR, Wo&E, X
ax

FAFZZR BURYF4YR
MERE
MEOKR, EUXYT47
=
E. £ #HB
5. BE. £
i‘;‘%% CURYFAIR, EZD
E\E‘EE\ BEA. HBOEA, BRYVD
E\E‘ﬁﬁ\ B, BRYDB, BRY.,
bL > > Zz0ERY

AAREFEEB LT, BT POREREL
»HIES T DEERIEITNITALH
ERBELA, AQRICIIECES DA D,
AARE, HOMATHS, HEWE,
FrIARBAORIIMNEHRREL, BFE-BZ
gz, +RBiEGhEtkiovrss20m
KR >THE, AODRICERD, BHE
W, TEHEL, TR0, ATRKEEZA
ELE, 2ok, RomksEeEe—1%A
%, H4,
AORICETEORH -t BURXTF
A TATHD, SlREDOYF 7 2DHT,
FI%2LTwW3, TOKR%E,. chhboihfh
THBZ2HYEBDE, ALLEDLED-
FNTWBEIBIIAARIE, THOBTF%E
BLLBES7, U>FYLTWSE, L 5B
ICEBH%ET, £HOBVOEFYY EXS
B, TheEL, RAED., ROEFWLIEHY
TIEEL, TEEL RIFICRLL, DA
EZA P

AARE, BHGBETH-7-, BEWIE,
LTha-+-FFT. OFOZFEHICIEVL-ST
Tt bEbifL. KEBLwALDE
FICHBEIN, ARLONT, ARXDE
A S E ERIAHTEEDT,




Co-occurrence network analysis of characters

Analyzing how often specific characters appear Selinuntius
together (co-occurrence), paragraph by
paragraph.

Steps : Node

1. Extract the characters that appear in each
paragraph using the persName tag

2. Count pairs of character |IDs that appear together
in each paragraph

3. Create a network graph and represent co-

occurrence frequency by the thickness of the Dionysius
edges

Melos

A network graph is data that
represents relationships using
points, called nodes, and lines,
called edges



Preparing for character co-occurrence network

analysis

Preparation
Load the required libraries

Necessary Libraries

NetworkX: This is a powerful Python library for working with
network graph structures. It is designed to create, manipulate,
analyze, and visualize networks composed of nodes, which are
points, and edges, which are lines.

matplotlib: This is a representative Python library for data
visualization. It is particularly strong in creating two-dimensional
graphs and can draw a wide range of visualizations, from simple line
graphs to complex heatmaps and three-dimensional plots.




Extracting the characters that appear in the story

(merosxml &L V)
<listPerson>
<personxmlid="X B A">
<persName> X F X </persName>
<occupation>HUA </occupation>

</person>

AOX: AOX
FAAZR: F4A=ZR
TYRXVTF4OR: BUXVT4DR

AOXDE: AORXDE
AOZXDBZKDEE: AORDHKDEE
TAAZRADOWKEE: KIEE X
TAFA_ADM: HEE
TAAZRADEOEF: #HFEFE
T4 AZRDOHHE: Hit
TUL*+X: 7UVF+FX

ZiR: E&

Z40AFSMR: Z408RAFS MR




Name normalization using the ID in the corresp
attribute

HEXRTOE: 78

HERT  HELENRS IS 7ES

CAQR', '"F4AZR"): [1, 4, 5, 6, 8, 9, 10, 12, 13, 16, 17]
CF4A=ZR", 'AAR": [1, 4, 5, 6, 8, 9, 10, 12, 13, 16, 17]
CAQR', "AOXDEDIE"): [2, 7, 8]

CAAR', "AOADK: [2, 5, 7, 8]

CAORDBKDEE', 'A0OR"): [2, 7, 8]

CAORDBKDEE', "'AOXD%'): [2, 7, 8]

CAORDE', 'AAR"): [2, 5, 7, 8]

CAOZRADE', ' AOXDHKDEE"): [2, 7, 8]

cAQR', '"vBUXT49AR"): [3, 5, 6, 10, 11, 13, 15, 16, 17]
CEUXTF4ORX, 'AOARY): [3, 5, 6, 10, 11, 13, 15, 16, 17]
CAOR', "TAFZRADOMHR"): [4]

(CAOR', "TAFZADEK'): [4]

CAAOR', "TAAZRAOKOEF'): [4]

AR, '7l/=\=x ): [4]

By checking the corresp attrlbute we can identify
whose name it is by its ID.




Fundamentals of NetworkX

Please refer directly to the o e
sections from “What is

NetworkX?” to “Code explanation”

in the Google Colab notebook

“TEIl _hands-on-EN.ipynb”.

These sections explain the basics
of drawing edges between nodes.

It's okay to move on to the next video for now.




Visualizing character co-occurrence by
paragraph using NetworkX (1)

Files M X
A CHNW
# Japanese font configuration (use an appropriate font
when running in Google Colab) » [ sample_data
# In Colab, fonts such as IPAexGothic are available )
I curl -0 "https://raw.githubusercontent.com/notofonts/ j NotoSansCJKjp-Regular.otf
noto-cjk/main/Sans/0TF/Japanese/NotoSansCJKjp—-Regular.
otf" j meros.xml
'NotoSansCJKjp-Regular.otf' j output.tsv

( )
. ( )
['font.family']




Visualizing character co-occurrence by

paragraph using NetworkX (2)

BIREAMORER Y FT—2 (X555 TRERIT + Ty RS EHES)

aragraph 3 Z402AFZ R

BURZTAUR

Overall view of the
Cco-occurrence
graph

FrAZROEOET

How to read this graph:

Edges between characters
1. thickness

2. number

3. color variety

These reveal relationship importance,
character importance, and changes in
relationships over the course of the story.

For deeper analysis, compare the
network with the content of each
paragraph.



* An introductory text analysis using Run, Melos
* The notebook can be copied and adapted to

TEI files of other works
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