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Introduction

Introduction

Who are we?
• Alberta Language Technology Laboratory (ALT Lab)
• International group of collaborators from within Canada (FNUC) and 

beyond (Giellatekno at UiT)
• Team of theoretical, descriptive, corpus, and computational linguists

What do we do?
• Focus on the creation of linguistic tools, especially for understudied 

languages
• Project working on Algonquian, Siouan, Athabaskan, and Haida 

languages 
• Tools take the form of smart online dictionaries, speech recognition, 

speech synthesis, spell checkers, corpus construction, etc. 



Corpora

Introduction

• Corpora exist for many majority languages, and can often contain 
millions of words, often tagged for morphological and syntactic 
information making large scale quantitative studies possible
• e.g. BNC 100 million words, COCA 520 million words for 

English; German Reference Corpus over 4 billion words
• Indigenous languages, and minority languages in general, have 

much smaller text collections, if any exist at all
• For Plains Cree, there exists a total of 186,921 words of text, across 

the texts collected by H.C. Wolfart and Freda Ahenakew (1980s-
2000s), texts collected by Leonard Bloomfield (1930s), and the Cree 
Prayer book (1880s)

• With a morphologically tagged corpus for Plains Cree, we can begin 
to conduct quantitative analysis on a larger scale than previously 
possible



The Texts

Background

• Ahenakew, 2000: âh-âyîtaw isi ê-kî-kiskêyihtahkik maskihkiy
• Bear, Fraser, Calliou, Wells, Lafond & Longneck, 1992: 

kôhkominawak otâcimowiniwâwa
• Kâ-Nîpitêhtêw, 1998: ana kâ-pimwêwêhahk okakêskihkêmowina
• Masuskapoe, 2010: piko kîkway ê-nakacihtât: kêkêk otâcimowina ê-

nêhiyawastêki
• Minde, 1997: kwayask ê-kî-pê-kiskinowâpatihicik
• Vandall & Douquette, 1987: wâskahikaniwiyiniw-âcimowina
• Whitecalf, 1993: kinêhiyawiwiniwaw nêhiyawêwin 

• Conversations, dialogues, narratives, lectures
• ~ 100,000 words
• Made available to our research team by Dr. Wolfart



The Morphological Analysis

Background

• A finite state transducer (FST) for Plains Cree performs 
morphological analysis on the corpus 
• Inflectional features: person, number, tense, obviation, 

possession, direction, verbal order
• Preverbs
• Diminutive nouns

• Lexicon from Wolvengrey (2001) 
• The analysis outputs strings like the following, which indicate 

preverbs, the lemma, then the grammatical feature tags:

ê-wî-nitawi-nîmihitoyân
PV/e+PV/nitawi+nîmihitow+V+AI+Cnj+Fut+Int+1Sg

‘I will go and dance’

• The morphological information is used in the corpus interface



The Gold Standard

Background

• The output of the FST’s analysis of the corpus has been hand-
verified by two researchers
• 18,646 types (not tokens)

• This adds missing analyses and corrects anything that was analysed 
incorrectly and also allows us to find consistent problems with the 
lexicon and the FST

• Frequent problems include:
• Vowel length marking differences
• Lemmas missing in our lexicon
• Morphology we haven’t implemented yet
• Vowel sandhi adjusting the shape of stems
• Mistakes we have since corrected

• The final Cree word count in the Gold Standard: 93,066 words



The Korp Interface: Origins and development

The Korp Interface

• Based on the open-source tools for corpus search and 
indexing in the IMS Open Corpus Workbench (Evert & 
Hardie, 2011)

• The Korp interface is a concordance search tool used by the 
Språkbanken (Swedish Language Bank) research group at 
the University of Gothenburg (Borin et al., 2012)
• Managing the large Swedish language corpus
• Integrating the IMS Open Corpus Workbench tools 

with a web interface
• https://spraakbanken.gu.se/korp/

• This was adapted by our Norwegian collaborators 
Giellatekno for the morphologically rich indigenous Sámi 
languages, and thus suitable to for other similar languages 
such as Odawa



• KWIC (Key Word In Content) is the format used by the 
Korp interface to present search results and is the most 
common format for presenting corpus searches

The Korp Interface: KWIC

The Korp Interface
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The Korp Interface: Search Capabilities

The Korp Interface

• Previously, we looked at a simple search of just the 
character string êkwa

• We also have extended searches, which allow us to narrow 
down by individual features



The Korp Interface



The Korp Interface



The Korp Interface



The Korp Interface



The Korp Interface: Search Capabilities

The Korp Interface

• There is also an Advanced Search, which is the most 
powerful of the three search options

• Search by word, lemma, a string of characters the word can 
contain, morphosyntactic information, etc.

• Makes use of regular expressions instead of drop-down 
options like ‘contains’
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Beyond Searches

• Quantitative morphosyntactic analysis:
• Frequency in Plains Cree

• Word classes (Schmirler & Harrigan, 2016)
• Verbal orders (Harrigan & Arppe, 2015)

• Complexity in Plains Cree
• Preverbs (Wolvengrey, 2015; Schmirler et al., 2016)
• Derivational morphology (Schmirler et al., 2016)
• Inflectional morphology (Harrigan et al., 2016; 

Harrigan et al., forthcoming)
• And more!



Looking Forward

• Improving the search functionality
• Increasing access to the corpus and the FST
• Refinement and further development of the FST

• Adding in more archaic features to improve recognition 
of older texts (e.g. Bloomfield texts, Prayer Book) to 
increase the size of the corpus, do diachronic 
quantitative analysis, etc.)

• Morphosyntactic disambiguation using Constraint Grammar 
(CG)
• A syntactic parser (CG) is underway to add syntactic 

analysis: syntactic roles, phrase/clause structure, etc.
• Add English translations to create parallel corpora
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Thank you!
Questions?

schmirle@ualberta.ca
galvin@ualberta.ca
arppe@ualberta.ca

awolvengrey@firstnationsuniversity.ca

Alberta Language Technology Lab: http://altlab.artsrn.ualberta.ca/
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