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1. Introduction

This talk discusses the data structures that emerge from the Uralic languages non-finite constructions and their data structure in a relational database such as the WALS.

2. The goal
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Our goal is to store data in a way that serves the multiple goals of entering the data so that retrieving them via queries is made possible. It must be robust as WALS but also finegrained. For instance, it is frequent in the Uralic languages that they combine two or more types. Several alternative constructions are available, since the Uralic languages combine characteristics of the European and Asian linguistic area (see Figure 1). We wish to introduce this possibility to the robust WALS structures.

Figure 1. The Uralic languages between European and Asian languages. (c) Michael Cysouw

A query may give us answers to questions such as: 
· what is the type of non-finite construction used in Hungarian (a WALS-like query)

· but also what are the non-finite constructions that were used in Livonian or Kamas, 
· and what are the examples of non-finite constructions in Meadow Mari 
· or which language has the largest number of non-finite constructions (these queries are not like the queries of WALS). 
A more realistic goal right now is bringing the knowledge of Uralic linguists and computer linguists together. This resembles more the role of an architect mediating between someone who wants to live in a house and has an idea, and the builder who builds the walls with bricks and the roof with tiles.

3. The format

We start off with a simple xml/table format to establish the structure of the tables in terms of embedded structures. Tables and xml are interchangeable, but the xml format is friendlier to draw in case the database is designed by a linguist. This presentation discusses the relational database structure.
4. Data description of non-finites

As the first step, we make a system of attributes and values for the non-finite constructions in the Uralic languages, followed by a system of relations between the attributes and values.
5. Analyzing the WALS structures

As the second step, we take the simple structure of the WALS and break it down visually to xml format in a way that we can start adding our own parameters. For instance, we retain the structure as in the WALS but identify our own needs compared to these structures. The WALS contains a matrix table of all value assignments for features. In that table, rows give the value assignments for a particular language identified by its WALS code given in the first column, columns give the value assignments for a particular feature identified by its numeric identifier given in the first row. 

wals_code

1
hun

4
This table tells us that the consonant inventory of Hungarian is moderately large. The WALS code for Hungarian is hun, and the numeric identifier 1 pertains to the feature of consonant inventory. The number 4 encodes the value assignment for this feature in Hungarian – moderately large. 
The goals of the Uralic database are different, requiring more embeddings and feature-co-occurrence structures:

<construction> mata 

< language > est
< /language >

< type>

<type-attribute > case attachment to verbs
</type-attribute >

< type-value > nominalizer-type
</type-value>

< case-attribute > morphologically visible
</case-attribute>

< case-value > abessive
</case-value>

< /type >

< example>

<text> õppimata ei saa targaks </text>

<word> õppimata </word>

<source>  the Mixed corpus of Estonian </source>

<translation> without study, you will be no wiser </translation>

< /example>

< /construction >

6. A robust feature value system

As the third step, we enrich the simple structure with the most robust parameter system that we can. This may serve as a hypothesis about how the parameters of the non-finite constructions could be represented in general.
For instance, we add for instance 143, but not yet võro language.
wals_code
143
Also, new descriptions of the values can be added to a values table, using the numeric feature id and the numeric value id as given in the datapoints table matrix. Form the data structure above, only the following structures and information is targeted at this stage:
< language > est

< /language >

< type>

<type-attribute > case attachment to verbs
</type-attribute >

< type-value > nominalizer-type
</type-value>

< /type >

7. Fine-tuning with the data storage needs

As the fourth step, we fine-tune the parameter-value system by adding extra structures (i.e. extra tables and indices), combining the WALS-like data structure with the structures that serve the goal of storing the Uralic data as described above.  
At this stage, we add information such as the võro language code or information about major dialects, e.g., vor,
wals_code
143
vor


8. Structures that are different from WALS

In addition, we add information such as an index that allows us to introduce multiple values for one feature. This is a necessary step, since a language can have more values for one feature, but a simple structure such as WALS does not allow more values than one per language. For instance, there are languages that combine the abessive case with nouns and with non-finite verb forms and use a nominalizing morpheme (Estonian), and languages that combine case and verb stem without any nominalizing morpheme, and languages that use different negation morphemes for nouns and verbs, but occasionally other types crop up as well within one language. 
WALS records probably the most frequent one for Uralic languages, but we wish to have a more fine-grained structure. This is provided at this stage of database development.
Additional data for languages are added at this stage, as if adding them to the WALS table on languages. Additional data for features can be added by extra numeric feature id’s in the WALS-like table features.
However, each of these additions, if we wish to keep them separate but still compatible with the data in WALS to perform larger queries, should be linked to an extra index encoding the source attribute with the Uralic Database value.

9. Summary

The database should be designed to be compatible with queries about other languages, but accommodate also concrete data and allow for linguistic variation.

