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Předvádějící
Poznámky prezentace
Our mission: make you fit for using the current NLP techniques in your scholarly research. Guided tour around the landscape we are going to cover. In the following lectures you are going to get detailed information and hands-on experience with most items.  



Learning Goals

1. Set up a corpus
2. TEI-XML markup basics
3. Information extraction/text mining from running text

1. Conceptualize your research question
2. Operationalize your concepts
3. Implement your operationalizations in corpus queries

4. Interpret your search results with elementary statistical 
methods



Title Sample

1. Set up a corpus
2. TEI-XML markup basics
3. Information extraction/text mining from running text

1. Conceptualize your research question
2. Operationalize your concepts
3. Implement your operationalizations in corpus queries

4. Interpret your search results with elementary 
statistical methods

Předvádějící
Poznámky prezentace
Although programming free, query languages are almost like programming languages: you need perseverance, frustration tolerance.A different way of thinking than in essay writing:  no space for free associations but structured thinking in steps: expected experiment outcomes, yes-no, how much, interpretation.  3 days proficiency in basic skills.  



Your future: Build your own toolchain

Předvádějící
Poznámky prezentace
When doing research based on extractions from data, you want to keep full access to the data and the liberty to slice it and perform calculations over it according to your own ideas. No interactive tool gives you this liberty.Limits of interactive tools: limited customization; cannot send results to a next step: like thematic Lego sets. Expensive and invariable. A good strategy is using interactive tools together with your own scripts to build a toolchain tailored to your data and your ideas. Learn basic programming for data science – descriptive statistics, plots. It is no rocket science – marketing guys and journalists do it as well: scripting languages Python and R very accessible to ordinary researchers, ready made functions in thematic libraries, your colleagues also publish code along with papers. Not much original programming needed. This talk: trailer, superficial guided tour around thematic bricks, each to be elaborated on in dedicated sessions: 



Shakespeare Material 

dracor.org

Předvádějící
Poznámky prezentace
Inspiration for this course: Shakespeare Drama Corpus from the Folger Shakespeare Library, adopted by DraCor, an important CLS Infra partner. Classic literary texts with complex structure – the edition and the literary structure.  Focus: information extraction techniques. We are not literary scholars. Just emulating literary research with naïve research questions. 



Research Ideas

• Modern English vs. Early Modern 
English

• Lexicon
• Grammar

• Operationalized concepts of text 
pragmatics (“style”)

• Content (Key Words)

shakespeareswords.com
50D DC7 D5B

• Words starting/ending with xxx
• All word forms of X
• X preceding Y
• X somewhere close around Y 
• Y with an adjective X as attribute
• Passive verb X with logical 

subject Y

Předvádějící
Poznámky prezentace
Research questions inspired by:David Crystal’s Think on My Words – Exploring Shakespeare’s Language + companion website shakespeareswords.com. Glossaries, thesaurus, predefined interesting topics, voucher for you.Douglas Biber’s studies on Language Variation - pragmaticsConceptualization slides follow, you can informally operationalize on the fly



The case of beget
• In which morphological forms 

does it occur?
• Which prefixes does it occur 

with?
• Who begets what?

• Which grammatical 
constructions to extract?

• Shakespeare vs. Early 
English Books Online or a 
modern English corpus



The case of un- negation

• Shakespeare’s creative usage 
• Especially from around 1600 onwards
• With which parts of speech did he use it most?
• Compare with EEBO (Early English Books online) 

• Distribution of part of speech tags with this negation prefix



Double genitive vs. absolute genitive 

• Detect all cases of genitives like this:

The young Gentleman of the Count Orsino’s

• … and this:

For halfe thy wealth, it is Antonio’s.



Pragmatic concepts

• Social language use, Communication purpose 
in utterances

• Stylistic & rhetoric means 
• Described by lexical as well as grammatical 

features
• Genres and registers

• Douglas Biber, since 1980s
• Multidimensional Analysis (MDA)

Předvádějící
Poznámky prezentace
Information extraction from non-fiction: usually content. Not so interesting for Shakespeare and this course.Interesting: style + pragmatics (content + form, context) Biber: investigating linguistic variation in texts. Extracted 67 English linguistic patterns (e. g. past tense, perfect tense, definite noun) from 481 texts across genres, also spoken. Features for co-occurrence clusters: passive and nominalizations vs. 2nd person + contracted verb forms Each text got a score for each feature according to feature frequency per 100 words – multidimensional space, features clustered – statistical reduction of the dimensions. 



Expression of stance

• Speaker reports X and indicates 
• truth estimate (true vs. false, observed vs. heard, likely vs. unlikely)
For so I know he is, they know he is – a most arch heretic, a 
pestilence
I mean that with my soul I love thy daughter
I could find in my heart that I had not a hard heart
I learn in this letter that Don Pedro of Aragon comes this night to 
Messina
• or evaluation of X (good-bad) 
It is a problem that you don’t approve of this. 



Narrativity

• + simple past tense
• - 2nd person
• + past/present progressive tense
• - simple present tense
• - passive voice



Descriptivity

• + adjectives in attributive positions
• + relative clauses
• + copula predicates
• + present tense
• - progressive tense
• - modal verbs



Interactivity

• 2nd person
• questions
• vocatives
• imperatives



Uncertainty or distance

• + hedge expressions (maybe, basically, a bit)
• + indefinite pronouns (some, any)
• + some modal verbs (can, may)
• + conditional markers (would, if, when, whether)



Emotionality

• + interjections
• + exclamation marks

• Shakespeare: short lines by one speaker – one verse in his 
iambic pentameter is comprised of several speakers’ lines



Programmable 
corpora and DraCor

Předvádějící
Poznámky prezentace
Brief presentation of the data set and tools, DraCor comes as first



DraCor “Drama Corpora”

• TEI-XML encoded drama texts in a 
GitHub repository

• you can slice a drama piece and 
download just a part

• lines by individual speakers
• cast list
• stage instructions 
• acts, scenes

• use a web GUI (frontend) or an API

• even more comfortable: Python and R 
libraries with functions

Předvádějící
Poznámky prezentace
Ecosystem to extract TEI-XML annotated parts from dramas and aggregate some statistics. Also contains tools to create network graphs of characters (who is important, who co-occurs how often with whom), WikiData lookup of characters, etc. 



Předvádějící
Poznámky prezentace
This is how the frontend works – it sends the coded API request for you and returns a file to view on screen and download



Předvádějící
Poznámky prezentace
The frontend looks like the API commands. Select output format: JSON or csv. 



Předvádějící
Poznámky prezentace
Identify a drama by its id – column “name” in the table generated by metadata/csv – some network statistics, number of speakers wrt gender, group, number of acts, word count text, word count speaker lines/stage instruction…You can also look up some word counts in the print material. 



Corpus managers 
and query languages

Předvádějící
Poznámky prezentace
Brief presentation of the data set and tools. Corpus queries whenever you need to examine words in contexts, collocations, grammatical structures.  This is not always the case: distant-reading employs many so-called bag of words methods:  extract words with certain statistical parameters, e. g. to define and cluster documents in the corpus by their most typical words. 



Corpus managers

Předvádějící
Poznámky prezentace
Many corpus managers since 1990s. The most common query language, a de facto standard: Corpus Query Language, CQL. IMS Corpus Workbench since 1994, Corpus Query Processor becomes the core of many new corpus managers. You are going to start learning CQL with Michal in the next session. Also corpus managers often use TEI-XML to store texts, but it is difficult to combine with the TEI-XML markup that is being used in digital editions. Most NLP tools providing corpus markup need plain text on input and return some other plain text format on output, and this is only converted to TEI-XML. You are in trouble when you want to prepare an already TEI-XML tagged corpus for the linguistic analysis.   



TEITOK

Předvádějící
Poznámky prezentace
Maarten Janssen has created a tool that works around many of these problems.



Using TEITOK in our course

• Individual project setup by developer
• You need admin rights – user account to each project 

separately (as many logins as you have projects!!!)
• dracorshake at https://quest.ms.mff.cuni.cz/teitok-

dev/teitok/teaching/dracorshake/index.php
• For your corpus: cls at https://quest.ms.mff.cuni.cz/teitok-

dev/teitok/teaching/cls/index.php

Předvádějící
Poznámky prezentace
TEITOK is here to facilitate your corpus-building workflow and corpus search in the Shakespeare Drama Corpus. If you ever decide to build a corpus with TEITOK, it's setup is going to be tailored to your data and your research. New functions or new tools can be added ad hoc, and so can be the command links you see in the interface. You may build your workflow in a completely different way. Do not think of the individual steps in your workflow in terms of interaction with TEITOK, but concentrate on what happens to the data in each step. Then you are going to be able to choose appropriate tools for your projects yourselves.

https://quest.ms.mff.cuni.cz/teitok-dev/teitok/teaching/dracorshake/index.php
https://quest.ms.mff.cuni.cz/teitok-dev/teitok/teaching/cls/index.php


Předvádějící
Poznámky prezentace
Web-based platform for  editing and search of corpora in TEI-XML developed by Maarten Janssen. It is meant for smaller and “weird” corpora – when the text should be interlinked with audio files or images (e. g. scanned facsimiles). 



Předvádějící
Poznámky prezentace
You have transcribed your texts in an HTR or OCR tool and want to preserve the links to the image.



Předvádějící
Poznámky prezentace
You can fill in metadata



Předvádějící
Poznámky prezentace
You can edit each token. Lower part gets filled in when you run the NLP pipeline. 



Named-entity annotation in TEITOK

Předvádějící
Poznámky prezentace
You can add manual annotation.



Předvádějící
Poznámky prezentace
In TEITOK, you can run selected NLP tools and then query the annotated corpus in three different query languages: CQL, or two tree query languages PMLTQ and Grew. 



Předvádějící
Poznámky prezentace
Tree query language: you write a query and can see all matches. You can display them all at once or ask for an aggregation and then select which to view. You can even view (and edit) the syntactic trees.



NLP tools

Předvádějící
Poznámky prezentace
TEITOK uses these NLP tools: UDPipe and NameTag



lemmatization,
morphological 
tagging,
syntactic parsing



Named entity recognition

Předvádějící
Poznámky prezentace
Neural-network based NER, currently Czech, Dutch, English, German, Spanish



Create training data from your weird texts 
to get better results from the NLP tools

~ 5,000 tokens from your 
domain can do the trick!

Předvádějící
Poznámky prezentace
The tools have been trained on manually annotated texts to learn the correct human decisions in the linguistic markup. Typically, they have been trained on contemporary press and Wikipedia, possibly some fiction. This is their domain, on which they also have been evaluated. So, it can well happen that you are using a tool with a declared performance over 99%, but its performance on your data is much lower.UDPipe reaches excellent performance even with little training data. However, you can achieve better results with a tool that was trained on more data or is combined with a lexicon. E. g. the Hungarian native parser is way better than UDPipe’s model for Hungarian. However, when the difference is not entirely evident, the most correct way to pick the best tool is to annotate a piece of text manually and to compare the result to the output of the tools. And here comes the caveat: earlier tools use their specific tag sets, so you would have to translate one tag set into another. UDPipe uses the same tag set for all languages – Universal Dependencies. You learn them once and for all, and you create interoperable annotations. UD have become a standard.  



Tree query languages

Předvádějící
Poznámky prezentace
CQL is designed for sequential search. Here a word, before or after it a word. You cannot directly ask for a subject or object. Tree search is better when you look for particular clause elements – function rather than form. You are going to try out one tree query language  called Grew. Linguists at our department and friends use(d) PMLTQ. Neither is perfect. Grew seems to have less expressive power and has very limited aggregation of results (the frequency tables), but it seems to be gaining a community and constant developer maintenance, while PMLTQ and its annotation tool TREd are “retired” – little support.   



Předvádějící
Poznámky prezentace
How come, when it is so useful? True NLP-ers do not use languages like Grew or PMLTQ because they have technical limits on the corpus size. They use query languages where you do not draw the tree you want to get, but they write graph-search scripts where they pretend to travel through the tree (procedural search). 
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