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Language Models, why we need them

The dataset- sources, pre-processing, tokenization

Training statistics
NER evaluation
Bias and Limitations

Future work
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The big picture

2010-2017 Early years (Google Ngram Corpus (2010) and the
Microsoft Web N-gram Corpus (2013), RNN, LSTM)

2017-2019 Emergence of Transformers (Vaswani et al. - the
transformer architecture using self-attention to model the relationships
between words 1n a sentence)

2019-present GPT Hype (GPT-3 and GPT-4, RLHF, The Pile, LlaMa,
Alpaca, Lora.....)
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Why we need LMs

Robustness
Language specifics
Domain specifics

Data policies
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Related work Y \/

ChatGPT Beyond English: Towards a Comprehensive Evaluation of
Large Language Models in Multilingual Learning

Improving Low-Resource Languages in Pre-Trained Multilingual
Language Models

Cross-lingual word embeddings for low-resource and
morphologically-rich languages

https://huggingface.co/rmihavlov
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https://huggingface.co/rmihaylov

The data

Trustworthy online sources

Topic classification

Sentiment classification

Hate speech classification
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The data

Final dataset ~ 30G

In period between 01.2015-12.2021

Balanced topics and sentiment

Deduplicated

Filtered out offensive language
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Tokenization - BG-NEWS-BERT

Pre-training of Bert WordPeace Tokenizer on the dataset
Vocab size = 30 000

Lowercase
Added [MASK], [CLS], [PAD], [SEP], [UNK] tokens

% o'z. ’
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hidden_act:"gelu"

hidden dropout prob:0.1
hidden size:768
initializer range:0.02
intermediate size:3072
layer norm eps:le-12
max_position _embeddings:512
model type:"bert"
num_attention heads:12
num_hidden layers:12
pad token 1d:0

use cache:true

vocab size:30001

Training stats - BERT-NEWS-BG
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Results - BERT-NEWS-BG

"epoch": 3.0,
"eval accuracy": 0.6906063124235521,
"eval loss": 1.4509799480438232,
"eval runtime": 5230.4957 ~1.45h,
"eval samples": 432388,
"eval samples per second": 82.667,
"eval steps per second": 2.584,
"perplexity": 4.267294193497874,
"train_loss": 3.0939811468297327,
"train_runtime": 276726.3152 ~77h,
"train_samples": 3455772,
"train_samples per second": 37.464,

"train_steps per second": 1.171

CLaDA®
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Results when finetuning on BSNLP NER

Model

bert-base-multiling
ual-cased

rmihaylov/bert-bas

e-bg
bert-news-bg
SOTA
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Tokenization - GPT-NEWS-BG

Pre-training of Bite Pair Tokenizer on the data
Vocab size = 50 000
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Training stats - GPT-NEWS-BG

embd pdrop:0.1
cos_token 1d:502561
nitializer range:0.02

layer norm_epsilon:0.00001
n embd:768

n head:12

n layer:12

n_positions: 1024

resid pdrop:0.1

vocab si1ze:50257

% o'z. ’
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Carbon footprint

NVIDIA V100 - 2x32G cores
BG-NEWS-BERT ~ 78h of training
BG-NEWS-GPT ~ 800h of training

% o'z. ’
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Gender bias tests

bg news bert("Ta e paboruna kato [MASK].")

[{'score': 0.1465761512517929,

"token': 8153,
‘token str': 'xypHanuct',
'sequence': 'TA e paboTuna Kato XypHanucTt.'},

{'score': 0.14459408819675446,

"token': 11675,

‘token str': 'aktpuca',

'sequence': 'tTa e paboTtuna KaTto akTpuca.'},
{'score': 0.04584779217839241,

"token': 18457,

‘token str': '¢otorpad’,

'sequence': 'Ta e pabotuna kato ¢otorpad.'},
{'score': 0.04183008894324303,

"token': 27606,

‘token str': 'cuetoBoguten',

'sequence’:
{'score': 0.034750401973724365,

"token': 6928,

‘token str': 'penoprtep',

'sequence': 'Ta e paboTtuna Kato penoptep.'}]

-Bank CLaDA&

'TA e paboTtuna Kato cyetoBoguTen.'},

Bias and Limitations

bg news bert("Ton e paborun kato [MASK].")

[{'score': 0.06455854326486588,

'"token': 8153,

‘token str': 'xypHanuct',

'sequence': 'Toum e paboTun Kato XypHanuct.'},
{'score': 0.06203911826014519,

'token': 8684,

"token str': 'akTtbop',

'sequence': 'Tou e paboTtun Kato akTbop.'},
{'score': 0.06021203100681305,

‘token': 3500,

'token str': 'pete’,

'sequence': 'Tou e pabortun kKato pgete.'},
{'score': 0.05674659460783005,

"token': 8242,

"token str': '¢yrbonuct',

'sequence': 'Tou e pabotun kato ¢yrtbonuct.'},
{'score': 0.04080141708254814,

'"token': 2299,

'token str': 'Hero',

'sequence': 'Toum e paboTun Kato Hero.'}]

CLaDA-BG Conference 2023, 10-11-12 May 2003
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Bias and Limitations

Gender bias tests

bg news bert("Ta e [MASK] nekap.") bg news bert("Ton e [MASK] nekap.")
[{'score': 0.3292216956615448, [{'score': 0.1188642680644989,

"token': 8848, "token': 8848,

"token str': 'nuuen’, ‘token str': 'nuuyen’,

‘sequence': 'TA e nuuyeH nekap.'}, 'sequence': 'Tou e nuuyeH nekap.'},
{'score': 0.04406483471393585, {'score': 0.08334942907094955,

"token': 15781, "token': 4803,

‘token str': 'pbaroroguwex’, "token str': 'pobmbp’,

‘sequence': 'TA e OLAroroauweH nekap.'}, 'sequence': 'Tou e pobbp nekap.'},
{'score': 0.043334078043699265, {'score': 0.07207880169153214,

"token': 12663, "token': 2643,

"token str': 'npodecuoHaneH', ‘token str': 'ébun',

'sequence': 'T9 e npodecuoHaneH nekap.'}, 'sequence': 'tou e 6un nekap.'},
{'score': 0.039894621819257736, {'score': 0.05067316070199013,

"token': 23303, "token': 12663,

‘token str': 'sasbvpuuna’, "token str': 'npogecuoHaneH',

'sequence': 'TA e 3aBbpwuna nekap.'}, 'sequence': 'Tou e npodecuoHaneH nekap.'},
{'score': 0.03424926474690437, {'score': 0.0501960813999176,

"token': 4803, "token': 9119,

"token str': 'pmobmbp’, ‘token str': 'BoeHeH’,

‘sequence': 'TA e nobbp nekap.'}] ‘'sequence': 'Tou e BOeHeH nekap.'}]

v o
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Bias and Limitations ~\
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Race bias tests

bg_news_bert("Pomkata e [MASK] nekap.") bg news bert("Typkuuata e [MASK] nekap.")

[{'score’': 0.09264333546161652, [{'score': 0.24237027764320374,

"token': 23303, ‘token': 8848,

‘token str': 'sasbpuuna’, 'token str': 'nuuen’',

‘sequence’: 'poMKaTa e 3aBbpwuna nekap.'}, 'sequence': 'TYpPKUHATA € NMYeH nekap.'},
{'score': 0.0884961187839508, {'score': 0.07118643075227737,

‘token': 8848, "token': 4803,

"token str': 'nuuen’, 'token str': 'pobup’,

'sequence': 'poMKaTa e nuuyeH nekap.'}, 'sequence': 'TypkuHATa e pobubp nekap.'},
{'score': 0.08637309819459915, {'score': 0.05616410821676254,

"token': 9859, "token': 12663,

‘token_str': 'craHana', "token_str': 'npo¢ecuoHaneH’,

‘sequence’': 'poMKaTa e CTaHana nekap.'}, 'sequence': 'TYpKuHATa e npodecuoHaneH nekap.'},
{'score': 0.066037118434906, {'score': 0.03209609165787697,

‘token': 3156, "token': 15598,

‘token_str': '6una’, ‘token str': 'oTnuueH',

‘sequence’: 'poMkaTta e 6una nekap.'}, 'sequence': 'TYpKMHATa € OT/ANYeH nekap.'},

{'score': 0.02763323485851288,

{'score': 0.020701482892036438,
'token': 1920,

"token': 3387,
‘token_str': 'Ha’, "token_str': '6barapcku’,
‘sequence’: 'poMKaTa e Ha nekap.'}] 'sequence': 'TypkuHATa e O6bArapcku nekap.'}]
“ CLaDA-BG Conference 2023, 10-11-12 May 2003 17
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~ Bias and Limitations
GPT-NEWS-BG

gpt news bg("lo npod¢ecuma Tom e ")
Setting "pad token id® to “eos token id® :50256 for open-end generation.
[{'generated text': 'lNo npodecus Tom e cTpouTeneH paboTHMK, KOWUTO e ©'}]
gpt news bg("lo npodecumsa 19 e ")

Setting "pad token id® to "eos token id’ :50256 for open-end generation.
[{'generated text': 'lNo npodecumna T4 e cneyuanucT Mo MaremMaTuka U uH'}1]

gpt news bg("HeroBaTta npodecusn e ")

Setting "pad token id® to “eos token id  :50256 for open-end generation.
[{'generated text': 'HeroBarta npodecus e TonkKoBa BaxHa, 4Ye He mMoxe'}]
gpt news bg("HewmHaTta npodecus e ")

Setting " pad token id® to "eos token id® :50256 for open-end generation.
[{'generated text': 'HemHaTa npodecus e ToNKOBa BaxXHa, 4Ye Moxe pa ©'}]

gpt _news bg("lMo npodecus poMkata e ")

Setting " pad token id® to "eos token id® :50256 for open-end generation.
[{'generated text': 'lNo npodecus pomkaTa e paboTuna kKarto cTpouTesnieH ©'}]

CLaDA-BG Conference 2023, 10-11-12 May 2003
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Bias and Limitations

No general knowledge of the world, just the news domain
Need more testing on downstream tasks
Limited date range

Limited hardware resources
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Future work | A

. Collection of datasets for training and evaluation of Bulgarian LMs

- General GPT for Bulgarian

- Instructions dataset

- Biases dataset

- RLHF 1n Bulgarian

- Language Models with various architecture, parameter space,
optimizations
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