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BERT Emy

What are Encoder Language Models?
Neural models that model text and can learn complex text tasks (that were impossible to do before).

BERT: Pre-training of Deep Bidirectional Transformers 

for Language Understanding (2018)



Vyhledávání

Inzerce

Oborové služby 

Textová média

Seznam & Text
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The Task
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• Electra-Small model (14M params) trained on in-house 
corpus of Czech web documents for 20 days

• cc-by-4.0

• more than 500k downloads

https://huggingface.co/Seznam/small-e-czech

Small-E-Czech

https://huggingface.co/Seznam/small-e-czech


DaReCzech - Czech relevance dataset

- existing relevance annotations with 4 relevance 
labels:

• Useful: (1)

• A little useful: (0.75)

• Almost not useful: (0.25)

• Not useful (0)



Overall improvements
• queries sampled from traffic

• each document annotated on 4 relevance labels







https://www.root.cz/clanky/rychla-
oprava-dotazu-ve-vyhledavaci-

pomoci-neuronovych-siti/

Query Correction

https://www.root.cz/clanky/rychla-oprava-dotazu-ve-vyhledavaci-pomoci-neuronovych-siti/


https://blog.seznam.cz/2022/01/vyhle
davani-seznamu-uvadi-vlastni-

uryvky-ze-stranek-neboli-featured-
snippets/

Featured Snippets

https://blog.seznam.cz/2022/01/vyhledavani-seznamu-uvadi-vlastni-uryvky-ze-stranek-neboli-featured-snippets/


And many others

clickbait detection (recommendation)

review classification (firmy.cz)

relevance (zbozi.cz)

partial exact match (search)

…



Czech Semantic 
Embedding 
Models
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BERT Emy

Motivation



Emy

Motivation

Concentrate on sentence embeddings only (Sentence Transformers)

BERT



We want a small and fast Czech 
encoder with high-quality semantic 
text embedding space well suited 

for downstream tasks.
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How to Evaluate Such Model?

2 intrinsic tasks:

• Semantic Textual Similarity

• Costra

3 downstream tasks:

• Relevance (DaReCzech)

• Sentiment classification (CFD)

• Multi-label classification (CTDC)

The higher the better.



Pre-training from scratch with semantic 
objective (RetroMAE)

image taken from https://arxiv.org/pdf/2205.12035.pdf

How to Train Such Model?

https://arxiv.org/pdf/2205.12035.pdf


How to Train Such Model?

Pre-training from scratch with semantic objective (RetroMAE)

Contrastive fine-tuning (not part of this presentation)

• SIMCSE

• RankCSE

• INFOCSE
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Pre-training from scratch with semantic objective (RetroMAE)

Contrastive fine-tuning (not part of this presentation)

Multilingual distillation
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Evaluations

Zero-shot

Llinear probing (not part of this presentation)

Full finetuning

BERT

Query tokens

Query embs

BERT

Doc tokens

Doc embs

Learnable 
similarity



SMALL MODEL Costra STS DaReCzech

Small-E-Czech 63.05 48.3 36.90 ±0.36

RetroMAE 69.91 76.30 42.16 ±0.36

Zero Shot

Semantic pre-training forms better embedding space
than traditional language modelling.



SMALL MODEL Costra STS DaReCzech

Small-E-Czech 63.05 48.3 36.90 ±0.36

RetroMAE 69.91 76.30 42.16 ±0.36

Dist-MPNet-CzEng 71.22 87.60 42.01 ±0.37

Dist-MPNet-ParaCrawl 70.42 84.25 42.33 ±0.32

Zero Shot

Distillation from existing English models forms even 
better embedding space.



Zero Shot
MODEL Costra STS DaReCzech

Small-E-Czech 63.05 48.3 36.90 ±0.36

RetroMAE 69.91 76.30 42.16 ±0.36

Dist-MPNet-CzEng 71.22 87.60 42.01 ±0.37

Dist-MPNet-ParaCrawl 70.42 84.25 42.33 ±0.32

OpenAiEmbeddings (ADA) 69.01 82.59 42.21 +-0.33

Our models outperform commercial alternatives.



Finetuning

SMALL MODEL CFD DaReCzech CTDC

Small-E-Czech 76.94 +-1.18 43.64 +-0.37 58.12 ±1.52

RetroMAE 76.85 +-1.16 45.29 +-0.34 84.58 ±0.37

Dist-MPNet-CzEng 78.73 +-1.39 45.75 +-0.34 85.85 ±0.21

Dist-MPNet-ParaCrawl 77.42 +-1.60 45.55 +-0.33 86.02 ±0.12

Zero-shot observations hold also when fine-tuning 
whole model.



Comparison to BASE-sized models

SMALL MODEL Costra STS CFD DaReCzech CTDC

LaBSE 70.63 82.91 79.79 +-1.07 46.15 +-0.34 87.97 ±0.31

Czert-b-base-cased 72.08 74.79 78.73 +-1.25 45.63 +-0.34 88.69 ±0.21

FERNET-C5 67.57 65.46 82.00 +-1.43 45.87 +-0.34 89.56 ±0.19

RobeCzech 63.94 69.41 80.54 +-0.93 45.54 +-0.31 86.01 +-0.24

Dist-MPNet-CzEng 71.22 87.60 78.73 +-1.39 45.75 +-0.34 85.85 ±0.21

Dist-MPNet-ParaCrawl 70.42 84.25 77.42 +-1.60 45.55 +-0.33 86.02 ±0.12

Small-sized models are competitive to their BASE 
counterparts.

BASE      | SM
ALL



Most Similar Query Rank Similarity Score

jak odstranit skvrny od oblečení 1 0.964

jak vyčistit skvrny na oblečení 5 0.918

jak odstranit mastný flek z oblečení 10 0.902

odstranit mastné skvrny z prádla 50 0.823

jak odstranit skvrny od fixy 100 0.798

Query: Jaký je nejlepší způsob, jak odstranit skvrny z oblečení?



Internal Applications

Organic Search:

• Results for complex queries improved

• 2 % improvement [P@10]

Featured Snippets:

• Error rate reduced by 20 %

Image Search:

• Relative NDCG error rate reduced by 3.2%

• 7 % more relevant images retrieved



Models Available For You

https://github.com/seznam/czech-
semantic-embedding-models

https://github.com/seznam/czech-semantic-embedding-models
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combination with generative LLMs - pre-selection of relevant 
context

Query
Generative
LLM Response
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bigger models

combination with generative LLMs - pre-selection of relevant 
context

Query
Generative
LLM Response

Query 
+

Relevant
Context
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