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Frame Semantics
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A cognitively grounded linguistic theory of meaning developed by
Charles J. Fillmore

“I mean by framing the appeal, in perceiving, thinking and 
communicating, to structured ways of interpreting experiences”

(Frame Semantics and the Nature of Language, 1976)

“[...] people understand the meaning of words largely by virtue of 

the frames which they evoke” [1] 

[1] Ruppenhofer, J.; Ellsworth, M.; Petruck, M. R. L.; Johnson, C. R.; Baker, C. F.; and Scheffczyk, J. (2016) Framenet II: extended theory and
practice. Technical report.
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FrameNet 

In FrameNet [2], events and situations are defined by frames.

Frame: scenario that represents the knowledge base necessary to
understand the meaning of words (e.g., Commerce_Pay)

“The man pays the rent regularly”

Frame elements:

Frame-specific semantic 
roles

e.g., Buyer, Goods, Seller, 
Money, Time, Purpose...

Lexical units:

Words/expressions that 
evoke a specific frame

e.g., pay, payment, 
disburse, disbursement

[2] Baker, C. F., Fillmore, C. J., & Lowe, J. B. (1998). The Berkeley FrameNet project. In COLING 1998 Volume 1: The 17th International Conference on 
Computational Linguistics.
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GoodsBuyer Frequency
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FrameNet as a Semantic Role labelling task 

The FrameNet resource was mainly used for semantic role
labelling tasks [3], supervised machine learning approaches
trained on FrameNet or PropBank [4].

[3] D. Gildea and D. Jurafsky. 2002. Automatic Labeling of Semantic Roles. Computational Linguistics, 28(3):245–288.

“[The child] imitates [the model] provided by the adult”

“[Kashi] mimicked [his voice] [carefully] [in order to stir my 
recognition]”

“[Kurt Cobain] aped [him] [in many different ways]”

Imitating frame: An Agent displays a Characteristic 
of a Standard in his or her own way of behaving.

[4] M. Palmer, D. Gildea, and P. Kingsbury. 2005. The Proposition Bank: An Annotated Corpus of Semantic Roles. Computational Linguistics, 
31(1):71–106.
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Frames to Capture Perspectives for Specific Domains

Frames used to conceptualize the same event from different
viewpoints by emphasizing certain participants over others [5]

[5] Gosse Minnema, Sara Gemelli, Chiara Zanchi, Tommaso Caselli, and Malvina Nissim. (2022) “Dead or Murdered? Predicting Responsibility 
Perception in Femicide News Reports”. In Proceedings of the 2nd AACL and 12th IJCNLP.

Cyclist slams into car door

Car driver opens door and hits cyclist

Cyclist injured in road accident on 5th street

Collision between bike and car

From Minnema et al. 2022

Analysis of human perceptions of 
responsibility in Italian news on 
gender-based violence

Focus on typical frames that encode 
possible ways of expressing the 
murder event with different emphasis 
of participants: Killing, Death, Dead_or_alive, 
Event, Catastrophe



Frames to Analyse Events over Time 
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Analyse full 1948 edition of Corriere della Sera (OCR)
10,418 newspaper articles
5M+ tokens

Process corpus with EventNet-ITA tool [6], a frame parser for Italian 
able to recognise and classify around 200 different frames

146,000 frame mentions (events)

198,000 frame elements

[6] Marco Rovera (2024) “EventNet-ITA: Italian Frame Parsing for Events”. In Proceedings of the 8th Joint SIGHUM Workshop on
Computational Linguistics for Cultural Heritage, Social Sciences, Humanities and Literature (LaTeCH-CLfL 2024), pages 77–90.



Frames to Analyse Events
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TimeFrame [7]: Create an
interface to navigate the
archive and perform
different types of queries.
Available at
https://eventnetdemo.islab.di
.unimi.it/

[7] Davide Lamorte, Marco Rovera, Alfio Ferrara, and Sara Tonelli (2024) TimeFrame: Querying and Visualizing Event Semantic Frames in Time.
Proceedings of the First Workshop on Reference, Framing, and Perspective @ LREC-COLING 2024.

https://eventnetdemo.islab.di.unimi.it/
https://eventnetdemo.islab.di.unimi.it/


Frames to Analyse Events over Time 

11

o By macro-domain: 13 domains based on event classes such as
Economics, Arts, Geopolitics, etc.

o By single or multiple events (frames), such as Statement, Election,
Electoral_campaign, etc.

o By single or multiple events with constraints on Frame
Elements



Frames to Analyse Events over Time 
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Example: Czechoslovakian Coup d’état
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Example: Czechoslovakian Coup d’état
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Example: Czechoslovakian Coup d’état
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FrameNet for Smell and Taste

FrameNet is general-purpose → Smell and Taste are part of
more generic frames, such as Perception_active, Perception_experience, or
Sensation

Olfactory event [8] and Gustatory event [9] as single frames, including all
relevant roles from other frames, such as Location or Quality

Additional domain-specific semantic roles: Smell_Source,
Taste_Source, Evoked_Odorant, Taste_Modifier…
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[8] Sara Tonelli and Stefano Menini. (2021) “FrameNet-like Annotation of Olfactory Information in Texts”. In Proceedings of the 5th Joint SIGHUM 
Workshop on Computational Linguistics for Cultural Heritage, Social Sciences, Humanities and Literature, pages 11–20.
[9] Teresa Paccosi and Sara Tonelli (2024) ”A New Annotation Scheme for the Semantics of Taste”. In Proceedings of the 20th Joint ACL - ISO 
Workshop on Interoperable Semantic Annotation @ LREC-COLING 2024, pages 39–46, Torino, Italia.



FrameNet for Olfactory Analysis
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Frame Element

Smell source

Quality

Location

Odor Carrier

Perceiver

Evoked Odorant

Time

Effect

Circumstances

“[The coffee] had a [pungent] smell”

“[I] have no desire to reek [like the floor 
of a florist’s stall].

Lexical units: stink, scent, scents, smell, smells, odour, odor, odours, 
odors, stench, reek, aroma, aromas, aromatic, whiff, foetor, fetor, 
fragrance, musk, rankness, redolence,  pungency, deodorant, olfaction, 
smelling, smell.v , reek.v, sniff, sniff.v, sniff.v,  deodorize.v, deodorizing ...

“[The pomander] emitted a fragrance [of musk]”



FrameNet for Olfactory Analysis: Corpus exploration
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[10] Stefano Menini, Teresa Paccosi, Sara Tonelli, Marieke Van Erp, et al. (2022).”A Multilingual Benchmark to Capture Olfactory Situations over 
Time”. In Proceedings of the 3rd Workshop on Computational Approaches to Historical Language Change, pages 1–10,



From Semantic Shift Detection to Perception Shift Detection 

Combining large-scale, automatically extracted olfactory data with
proven methods for tracking semantic change offers a powerful
framework to explore the interaction between linguistics and
cultural changes in the olfactory domain.

Perception Shift 
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How the meaning 
of a word changes

How the perception 
of an odour changes



Perception Shift for characterization

• Provide a fine-grained methodology to understand how
and why the perception shift took place

• Focus on five Smell sources that were characterised by a
perception shift: Candles, Gloves, Incense, Ozone, Tobacco.
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[13] Paccosi, T., Menini, S., Leonardelli, E., Barzon, I., & Tonelli, S. (2023). Scent and sensibility: Perception shifts in the olfactory domain. In
Proceedings of the 4th Workshop on Computational Approaches to Historical Language Change.

[13]

● Project Gutenberg
● The Royal Society Corpus
● The Early English Books Online

(EEBO)
● British Library
● London Pulse Medical Reports
● Wikisource
● Eighteenth Century Collections

Online (ECCO)
● UK Medical Heritage Library

40,191 Smell sources
39,521 Qualities



When items became smell-related
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How smells were described in time
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What’s the difference with and without Frames?
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Conclusions

o After 50 years, frame semantics can still contribute to text analysis in
different application scenarios

o Frames can be used to compare perspectives, perform diachronic
studies, model event chains and much more

o From general-purpose to domain-specific frame semantics

o What’s the role of LLMs?



25

Conclusions

o After 50 years, frame semantics can still contribute to text analyses in
different application scenarios

o Frames can be used to compare perspectives, perform diachronic
studies, model event chains

o From general-purpose to domain-specific frame semantics

o What’s the role of LLMs?

Thank you!

Marco Rovera Teresa Paccosi Stefano Menini Elisa Leonardelli
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