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I’m sorry to hear this is troubling you!

Style: Empathetic

Transforming Style with Artificial Intelligence
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Inputs

Gotta see both sides of the storySentence

Target Style Formal

Output
You have to consider both sides of the story. Sentence
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Properties of output:  

Fluency

Style

Meaning
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well-formed sentence  
matches a desired stylistic attribute  
preserving the meaning of input

Evaluation Dimensions:

EVALUATION Dimensions in Style Transfer 
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Remi Mir, Bjarke Felbo, Nick Obradovich  
& Iyad Rahwan 
Evaluating style transfer for text.  
In Proceedings of NAACL 2019 

Richard Yuanzhe Pang & Kevin Gimpel 
Unsupervised evaluation metrics and learning 
criteria for non-parallel textual transfer.  
In Proceedings of 3rd NGT Workshop 
(@EMNLP) 2019

Alexey Tikhonov, Viacheslav Shibaev. Aleksander 
Nagaev, Aigul Nugmanova & Ivan P. Yamshchikov  
Style transfer for texts: Retrain, report errors, 
compare with rewrites.  
In proceedings of EMNLP 2019

Ivan P. Yamshchikov, Viacheslav Shibaev,  
Nikolay Khlebnikov & Alexey Tikhonov 
Style transfer and paraphrase: Looking for a 
sensible semantic similarity metric. 
In Proceedings of AAAI 2021
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compare with rewrites.  
In proceedings of EMNLP 2019

Ivan P. Yamshchikov, Viacheslav Shibaev,  
Nikolay Khlebnikov & Alexey Tikhonov 
Style transfer and paraphrase: Looking for a 
sensible semantic similarity metric. 
In Proceedings of AAAI 2021

Meta-evaluation on semantic similarity shows none of the  
widely used metrics is close enough to human ratings

Standard metrics for style accuracy  
& meaning preservation vary across reruns!

Models exhibit trafeoffs between evaluation dimensions

Summarizing multiple metrics in one score  
remains an open problem.
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What are the best EVALUATION practices  
for Style Transfer?

Eleftheria Briakou, Sweta Agrawal, Ke Zhang,  
Joel Tetreault & Marine Carpuat. 2021   
A Review of Human Evaluation  
for Style Transfer.  
In Proceedings of the First Workshop on 
Generation Evaluation and Metrics (GEM) at ACL.

https://elbria.github.io/authors/admin/
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Howcroft et al. 2020   
Twenty Years of Confusion in Human Evaluation: 
NLG Needs Evaluation Sheets and Standardized Definitions 
In Proceedings of the 13th International Conference 
on Natural Language Generation.

Di Jin, Zhijing Jin, Zhiting Hu, Olga Vechotomova & Rada Mihalcea. 2021 
Deep Learning for Text Style Transfer: A Survey. 

Fluency

Style
Meaning

  

                                 
 

 Presence of human evaluation
 Quality criterion name
 Form of response elicitation
 Details on collected responses
 Size of rating instrument

A Structured Review  
of human EVALUATION for Style Transfer
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Implication: Automatic evaluation is not trusted! 

 0.57
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What are the limitations of current human 
EVALUATION practices for Style Transfer?

  Underspecification 
     human annotation design attributes are missing 

  Availability 
     do not release the human ratings  

  Reliability 
    do not give details that can help assess their quality 

  Lack of standardization 
     inconsistent annotation protocols across papers 
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Human Evaluation

What are the best EVALUATION practices  
for Style Transfer?

Describe evaluation protocols 

Release annotations 

Standardize evaluation protocols 
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What are the best EVALUATION practices  
for Style Transfer?

Eleftheria Briakou, Sweta Agrawal,  
Joel Tetreault & Marine Carpuat. 2021   
Evaluating the Evaluation Metrics for Style Transfer:  
A Case Study in Multilingual Formality Transfer.  
In Proceedings of the 2021 Conference on Empirical 
Methods in Natural Language (EMNLP) Processing.

https://elbria.github.io/authors/admin/
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For formality transfer: Data is more 
standardized, but EVALUATION is not
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What are the limitations of current automatic 
EVALUATION practices for Style Transfer?

   Lack of standardized metrics 

          Complemented by human evaluation      

   Lack of agreement with human judgments 
   
     Lack of portability to multiple languages         
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In Proceedings of NAACL-HLT.
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Human Ratings collected consistently  
across dimensions & languages

Eleftheria Briakou, Di Lu, Ke Zhang, Joel Tetreault . 2021 
Olá, Bonjour, Salve! XFORMAL: A Benchmark for Multilingual Formality Style Transfer.  
In Proceedings of NAACL-HLT.

Sudha Rao & Joel Tetreault. 2018  
Dear sir or madam, may I introduce the GYAFC corpus. 
In Proceedings of NAACL-HLT.

English (EN)

Brazilian-Portuguese (BR-PT)

Italian (IT)

French (FR)
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Automatic Ratings
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Approach: Supervised 
   

Models: multilingual  
pre-trained LMs  

Cross-lingual Transfer: 

✓ TRANSLATE-TRAIN 
✓ TRANSLATE-TEST 
✓ ZERO-SHOT

Approach: Supervised;  
Unsupervised; String-based 

Models: multilingual  
pre-trained LMs; 
embedding based   

               

        following meta-evaluation of: 
Ivan P. Yamshchikov, Viacheslav Shibaev, 

Nikolay Khlebnikov, Alexey Tikhonov. 2021 
Style-transfer and Paraphrase: Looking for  
a Sensible Semantic Similarity Metric. 
In Proceedings of AAAI.
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embedding based   

               

        following meta-evaluation of: 
Ivan P. Yamshchikov, Viacheslav Shibaev, 

Nikolay Khlebnikov, Alexey Tikhonov. 2021 
Style-transfer and Paraphrase: Looking for  
a Sensible Semantic Similarity Metric 
In Proceedings of AAAI.

Fluency

Approach: Unsupervised   

Models: language models 
-  kenLM 
-  mBERT 
-  XLM-R 

            Metrics: perplexity 
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Empirical EVALUATION of Automatic Metrics 
For Formality Style Transfer Evaluation
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Binary Formality Classifiers 
Lack sensitivity to different formality levels

Per bin analysis: Human ratings are given at a fine-grained level!
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English
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Binary Formality Classifiers 
Are biased towards the formal class
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- How does it perform on system outputs?
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Best Practice for Formality Evaluation 
XLM-R yields best correlations across languages
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Best Practice for Meaning Evaluation 
chrF yields best correlations across languages

LEYA Research Seminar, Feb 10 2022                                                                                                                                           Eleftheria Briakou, UMD

22/26

0.4

0.8



0.45

0.52

0.59

0.66

0.73

0.8

0 1 2 3 4 5 6 7

7
EN IT BR-PT FR

BLEU METEOR chrF WMDCosine BERT-score mBERT XLM-R

Sp
ea

rm
an

’s
 ρ

LEYA Research Seminar, Feb 10 2022                                                                                                                                           Eleftheria Briakou, UMD

String-based: compare system output with system input 

Best Practice for Meaning Evaluation 
chrF yields best correlations across languages
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Unsupervised: based on pre-trained embeddings

Best Practice for Meaning Evaluation 
chrF yields best correlations across languages
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Supervised: trained on Semantic Textual Similarity data

Best Practice for Meaning Evaluation 
chrF yields best correlations across languages
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Best Practice for Meaning Evaluation 
All metrics yield above moderate correlations

}

Moderate correlation
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Best Practice for Meaning Evaluation 
chrF yields best correlations across languages

}

Moderate correlation
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kenLM  
(likelihood)

mBERT  
 (perplexity)

XLM-R  
(perplexity)

Best Practice for Fluency Evaluation 
XLM-R yields best correlations across languages
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kenLM  
(likelihood)

mBERT  
 (perplexity)

XLM-R  
(perplexity)

N-gram based LM: trained on monolingual texts

Best Practice for Fluency Evaluation 
XLM-R yields best correlations across languages
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kenLM  
(likelihood)

mBERT  
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XLM-R  
(perplexity)

Pre-trained multilingual LMs: pseudo-perplexity

Best Practice for Fluency Evaluation 
XLM-R yields best correlations across languages
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}
Weak correlation

kenLM  
(likelihood)

mBERT  
 (perplexity)

XLM-R  
(perplexity)

Best Practice for Fluency Evaluation 
XLM-R yields best correlations across languages
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Human Evaluation Automatic Evaluation

What are the best EVALUATION practices  
for Style Transfer?

✓ Describe evaluation protocols 
✓ Release annotations 
✓ Standardize evaluation protocols

✓ Style        :  XLM-R regression (zero-shot) 
✓ Meaning :  chRF score with input references 
✓ Fluency   :  XLM-R pseudo-perplexity
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Open questions on Style Transfer EVALUATION
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What can we learn from human 
disagreements about the nature of ST tasks?

How do different evaluation protocols 
bias the collected responses?

How can we use annotation disagreements 
to model ST tasks?

Open questions on Style Transfer EVALUATION
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What can we learn from human 
disagreements about the nature of ST tasks?

How do different evaluation protocols 
bias the collected responses?

How can we use annotation disagreements 
to model ST tasks?

How do best practices generalize across 
more diverse languages?

How do best practices generalize across 
different definitions of style?

How should different metrics be 
aggregated in a single one?

Open questions on Style Transfer EVALUATION
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QUESTIONS?

Eleftheria Briakou 
email: ebriakou@umd.edu 

twitter: @ebriakou
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