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• Valency pattern = lexical verb + abstract arguments that relate to the verb’s meaning

throw: AGENT PATIENT GOAL
throw: subj obj to+obl/obl+all
Anna threw the ball to Kevin.
Anna viskas palli Kevinile.

• Large languages manually compile these in dictionaries or other similar resources 
(i.e. Framenet)

• Small languages need to automatically mine these from corpora

Valency patterns
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• ~ 1 million speakers
• Free word order
• Morphologically very rich, 14 nominal cases
• Cases are very polyfunctional: 2-13 functions per case
• Arguments can be in most cases

Estonian (and why we need semantic tagging)

Lubja-l   kadu-s  eile           õhtu-l  80 protsendi-l     elanike-l       elekter.
Lubja-ADE disappear-3SG.PST yesterday night-ADE 80 percent-ADE resident.PL-ADE electricity
“Electricity disappeared for 80 percent of residents in Lubja yesterday night”
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• Focus on tagging nominal adverbials with spatial meaning
• Look at adverbials in 6 “spatial” cases: allative (onto), adessive (on), ablative 

(from on), illative (into), inessive (in), elative (from in)
• Differentiate between real spatial usage vs using a "spatial" case for coding 

other semantic types
• Data from morphosyntactically annotated Estonian Reference Corpus (245 

million words)

• Test two methods:
• LLMs
• Verb-case patterns: can adverbials be semantically tagged by only 

knowing their case and head verb

Automatic semantic tagging
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• Detecting physical locations
• Test-set of 1000 adverbials in spatial cases + sentence for context

• 10 tags: physical location, abstract location, event, time, manner, state, 
owner, reason, dependent, other, error

• Annotation guide as main basis of the prompt
• Model: GPT-4o
• Accessed through Open-AI’s API
• Word and sentence as input from csv file
• Asked if this word in this sentence is a physical location or not
• Zero-shot approach

Method 1: LLMs
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• Recall 0.93, Precision 0.78, F-score 0.85

• Should have been tagged as physical locations but weren’t (FN):
• Organisations

• I went to the modelling school yesterday - physical location
• I go to modelling school - abstract location

• Brand names (I’m sitting on an Aeron)
• Uncapitalised place names (I’ve never been to piibe)

• Shouldn’t have been tagged as physical locations but were (FP):
• 60% abstract locations
• 13% typos (went to pdagogic university [sic]) 
• 13% events (sit at a sculpting class)
• 9% constructions (repairs are moving thanks to a new machine). 

Results
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• Hypothesis: there is a significant amount of instances where all of a verb’s 
dependents in a specific case belong to the same semantic class

• travel to: Africa ✓, him ✕, a CD ✕, pieces ✕ 
• listen to: Africa ✓, him ✓, a CD ✓, pieces ✓ 

• These patterns could be used to semantically annotate all of a verb’s 
dependents in said case

• travel to: Africa, piibe, an area - all locations

• Words with one semantic type across all patterns could be annotated with 
that type across the entire corpus

• area: location, location, location - ✓
• Africa: location, organization, object - ✕

Method 2: verb-case patterns
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• Using a semantically tagged dictionary
• 128 semantic types of various specificity (time, time_month, time_ADV etc)
• Combine into general types
• Create wordlists for 5 semantic types: location, time, state, event, 

not_location
• only include words with one semantic type

• Annotate nominal adverbials in spatial cases in the Estonian Reference 
Corpus using these wordlists

• Unique adverbials annotated: 23,979 out of 245,358 aka 9.8%
• Repeating adverbials annotated: 2.3M out of 7.8M aka 28.76%

Step 1: preliminary semantic tagging
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1. Count per verb + case combination how many annotated dependents were 
locations or had some other tag

• kuuluma + ill (belong into): location = 1165, other_tags = 1347
2. Calculate relative frequency for location tag and all other tags

• kuuluma + ill: location 46,4%, other_tags 53,6%
3. Calculate logarithmic fold change for plotting

• kuuluma + ill: log2(0.464/0.536) = -0.2094
4. Count how many annotated dependents were unique words

• kuuluma + ill: 261

Step 2: statistics
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• 3992 aka 18.8% of verb-case patterns only have dependents with the 
location tag

• These patterns have ~45000 unannotated dependents combined which 
can now be annotated as locations

• Variability of semantic types in a pattern is not correlated with how many 
senses a verb has

• In patterns above the 80:20 ratio line, other tags actually occurred either very 
peripherally or were there due to incorrect morphological, syntactic or 
semantic tagging

• Accounts for additional 10% of patterns or ~643000 unannotated 
dependents 

• Some patterns were systematic mistakes of the Estonian syntactic parser

Results
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• GPT-4o works well for semantic annotation, even in smaller languages
• Some semantic types have to be explained in the prompt more than others
• Around 30% of verb-case patterns take dependents in a single dominant 

semantic type
• Out of these, patterns above the 80:20 ratio line require additional 

analysis before use in tagging
• Same method can be applied in other languages when the language:

• encodes adverbials with cases and/or adpositions
• has access to a limited semantic dataset

Conclusions



Thank you for listening!
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