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Motivation01

󰏅 Your trip to [CITY] is starting

Helsinki

Standard template filling is easy in English:

Example of a template-generated e-mail
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Motivation01

󰏅 Your trip to [CITY] is starting

󰎿 Matkasi [CITY] alkaa

Helsinkiin

Helsinki

Template filling fails for highly inflected languages like Finnish:

The word must be inflected to the right case in order to be grammatically correct (Helsinki → Helsinkiin).

The Challenge: Grammatical case is context-dependent, making rule-based templates unfeasible
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Motivation01
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Our contributions02

1. We formalize the case selection problem into two settings:

- Slot-only: only the template sentence is provided

- Lemma-conditioned: in addition of the template 

sentence, the noun is provided in its base form

2. We provide a recipe for the automatic construction of a 

dataset from raw text via morphological analysis.

3. We train a transformer model to predict the grammatical case.
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Our contributions02

󰏅 Your trip to [CITY] is starting

󰎿 Matkasi [CITY] alkaa

Helsinkiin

Helsinki

At inference time, you can use an existing rules-based morphological generator to inflect the 

word to the predicted grammatical case, before inserting it as the template placeholder.
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Methodology - Dataset Creation03

A dataset can be created from any raw text with the 

following recipe:

1. Input: Raw text

2. Analysis: Extract the lemma and case of nouns 

using a morphological analyzer

3. Create samples: Generate samples in 

slot-only and lemma-conditioned settings

Helena rakentaa taloa.

Word Lemma POS Case

Helena Helena noun nominative

rakentaa / verb /

taloa talo noun partitive

Input Label Setting

Helena rakentaa [MASK]. Partitive Slot-only

Helena rakentaa talo. Partitive Lemma-conditioned
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Methodology - Training03

Models: we fine-tune two transformer models:

- XLM-RoBERTa (multilingual)

- FinBERT              (Finnish)

Dataset: news from Yle (Finland's national public broadcasting company):

- 2019 news for training and validation

- 2021 news for testing
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Methodology - Baselines & Uncertainty03

Baselines: no clear baselines are readily available.

We compare our approach to two baselines:

- Majority class: always predict top class

- Adpositions: map pre- and post-positions around the noun to grammatical cases

Aleatoric uncertainty: multiple predictions can produce grammatically correct results. 

The model does not know the real user intent. 

In our previous example, although the first is more probable, these two outputs are technically correct:

󰏅 Your trip to Helsinki is starting

󰎿 Matkasi [CITY] alkaa

Helsinkiin

󰏅 Your trip from Helsinki is starting

󰎿 Matkasi [CITY] alkaa

Helsingistä



10

Results04

Main results:

- The low baseline performance reflects the complexity of the task for rule-based methods

- Performance is higher when using a monolingual model

- Providing the lemma during inference helps significantly 
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Results - Slot-only vs. Lemma-conditioned04

The lemma can give extra context to improve performance:

- Helps disambiguate between possible cases
○ Example: city names are often inflected to locative cases

- The case can sometimes depend on the noun itself
○ Example: in the same sentence, the city Helsinki would be inflected to internal locative cases, while the city 

Tampere would be inflected to external locative cases
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What about LLMs?05

LLMs are trained to form grammatically correct sentences. They can 

therefore be used for template-filling too.

However:

- Our experiment shows they do not necessarily achieve higher 

performance than Transformer models

- LLMs are heavier to run

- In template-filling scenarios, the flexibility of LLMs is not always desired

- Off-the-shelf LLMs often only produce a single truth, and not a 

probabilistic output
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Conclusion06

Contributions

- We formalize the case selection problem for template-filling use cases

- We provide a recipe for the automatic construction of a dataset from raw text

- We trained transformer models predicting cases in Finnish

Limitations and next steps

- Aleatoric uncertainty

     ⇒  Define the upper bound on the achievable performance

- This work is currently restricted to Finnish news data

     ⇒ Apply the recipe on other languages and other domains

- In case multiple placeholders are present, our approach does not ensure global consistency

     ⇒ Multi-slot prediction



Any questions?

Johannes Laurmaa

johlaurmaa@gmail.com

LinkedIn: https://www.linkedin.com/in/jlaurmaa/ 
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Code: https://github.com/joh17/case-detection/

Models:  https://huggingface.co/johl 
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