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FLAIR: An Easy-to—-Use Framework for State—of—-the—Art NLP
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e Hierarchical architecture
« CNNEEE=RNNZ O| 85I At =2 582 =010 THo| YH| o Z=7}etC},
e (Maand Hovy, 2016; Lample et al., 2016)

 Contextualized embedding
o =HYOIAEY M2 €2 B2t CHE |H|E HIEH & AFE St

 (Peters et al., 2018a; Akbik et al., 2018; Devlin et al., 2018)
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FLAIR: An Easy-to—-Use Framework for State—of—-the—Art NLP

2 Framework Overview

2.1 Setup
* Flair= Python 3.6 O| &1} pyTorch 20| E 22| E Q2 2

2.2 Base Classes
 Sentence object= Token objectl| listE 7tX| 11 R/, Zf Token object= taglt embedding= 7 X| 11

ol
YT =]
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FLAIR: An Easy-to—-Use Framework for State—of—-the—Art NLP

2 Framework Overview

2.3 Embeddings

2.3.1 Classic Word Embeddings

* GloVeor FastText 5= £
2.3.2 Other Word Embeddings

- O et Z2 gH|EE5 =&

Class Type Pretrained?
WordEmbeddings classic word embeddings (Pennington et al., 2014) yes
CharacterEmbeddings character features (Lample et al., 2016) no
BytePairEmbeddings byte-pair embeddings (Heinzerling and Strube, 2018) yes
FlairEmbeddings character-level LM embeddings (Akbik et al., 2018) yes
PooledFlairEmbeddings pooled version of FLAIR embeddings (Akbik et al., 2019b) yes
ELMoEmbeddings word-level LM embeddings (Peters et al., 2018a) yes
ELMoTransformerEmbeddings  word-level transformer LM embeddings (Peters et al., 2018b) yes
BertEmbeddings byte-pair masked LM embeddings (Devlin et al., 2018) yes
DocumentPoolEmbeddings document embeddings from pooled word embeddings (Joulin et al., 2017)  yes
DocumentLSTMEmbeddings document embeddings from LSTM over word embeddings no
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FLAIR: An Easy-to—-Use Framework for State—of—-the—Art NLP

2 Framework Overview

2.3 Embeddings

2.3.3 Stacked Embeddings
o LCHE BF2| embedding= 410] AHES}H| 9|5l Flair0| A = StackedEmbeddings= A& L}

. 713450 £2 HEAE™E 2 WordEmbeddingsXf FlairEmbeddingsE & 0| At-&5t= & & O| .
2.3.4 Document Embeddings

e FlairO| A= EHO{ & OfL| 2} M A| documentOf| CHF &I H|| & EESF K| =5 SFLL. (DocumentPoolEmbeddings /

DocumentLSTMEmbeddings)
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FLAIR: An Easy-to—-Use Framework for State—of—-the—Art NLP

2 Framework Overview

2.4 NLP Dataset Downloader
* Flair0| A= Ctg #£2f €2 HO|H Ao 22 =5 X[ & THCt.

Dataset Task Language(s)
CoNLL 2000 NP Chunking en

CoNLL 2003 NER dt, es

EIEC NER basque
IMDB Classification en

TREC-6 Classification en

TREC-50 Classification en

Universal Dependencies  PoS, Parsing 30 languages
WikiNER NER 9 languages
WNUT-17 NER en
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FLAIR: An Easy-to—-Use Framework for State—of—-the—Art NLP

2 Framework Overview

2.5 Model Training

« L H S50 = ModelTrainer class’t AF2 =l Lt

e flairnn.ModelZ& & 522 REO|2tH a5 0| 7HS 0Lt

 minibatching, model checkpointing, learning rate annealing schedulers, evaluation methods, logging & 2|
7| 50| M= =l

2.6 Hyperparameter Selection
« Hyperparameter selection 7| & 0| = Tree of Parzen Estimators & = 1219 Hyperopt 20| E 2 Z|E

NS S,
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FLAIR: An Easy-to—-Use Framework for State—of—-the—Art NLP

3 Model Zoo

o DO|2| &%l BE = LS FLird| A K| & SHE

Task Dataset Language(s) Variant(s)

4-class NER CoNLL 2003 (Sang and De Meulder, 2003) en, de, nl,es  default, fast, multilingual
4-class NER WikiNER (Nothman et al., 2012) fr default

12-class NER Ontonotes (Hovy et al., 2006) en default, fast

NP Chunking CoNLL 2000 (Sang and Buchholz, 2000) en default, fast

Offensive Language Detection = GermEval 2018 (Wiegand et al., 2018) de default

PoS tagging Ontonotes (Hovy et al., 2006) en default, fast

Semantic Frame Detection PropBank (Bonial et al., 2014) en default, fast

Sentiment Analysis IMDB (Maas et al., 2011) en default

Universal PoS Universal Dependencies (Zeman et al., 2018) 12 languages  multilingual

3.1 Model Variants

o« ZF 20| CHSH variant7F =X 2HC
* default: hidden state/} 204871 2| H|E= AtE. GPU JOAM 2AL =5 2ACHZE
» fast: hidden state”} 10247 2! || S = Ar&. cPU SO A 2HE =5 2A ot EE
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Flair embedding
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Flair embedding

270
 TiXl| NERC| SOTAE= Lt= 3712 MZ CHE || d S Z25t= W= ArE Tt
1. MM EO U (O & OIO| & M Oj| CHSH pre-trained &)
2. =AtFTo| EYHIE (pre-trained | X| &4 11, task-specific oF THO| LI 29| EXZ =

task dataOf| CHSH A BF St &)
3. =W o] gH|E (5=20]2[0f, B0 o] =0 2| &K ¢
e Contextual string embeddings
- = WOoIN 2 2tE AP = 20|kl

N
=

0x
ojn

= e

* Neural character-level language modeling

AMEM/O0|EM QAE LA
®) C|
o

— 1
off Oh2 2 utA 21 £Hof

om Mo
13T
o 1
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Flair embedding

27
e State-of-the-art sequence labeling
- YN Oi7|et A== B2 Z O A& €2 Al d= X eretLy.

— | —

B-PER E-PER [ o] [ o |

.| Sequence Labeling Model o

&5

G

rGeorge I.Washington rwas | | I.bom |

[ )
SIS SR 1S
Character Language Model

TTTTTTTTTTTTTTTTTTTTTTTTTT

Glelo|r/gle| Walshliln/gition was| [borhn

1. ©HX Z20| pre-trained bidirectional character language model 2 £ ¢} & =I L}
2. 10N =2 THO| L[S 2 vanilla BiLSTM-CRFO]| & 2 LY,
«  O|E2M contextual string embeddingO| 7} S}L},
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Flair embedding

2 Contextual String Embeddings

2.1 Recurrent Network States
« character-level language model2| S HE= =& 2| 02 H 1 7tX| 2] X0 Lot 22 E F7dSt= A O|LCt.

(@]
. 0| SXZ 27| 9ol Yolo| BX O[Ol BE BRSO hEt ZURHES SETCE

:

r

2.2 Extracting Word Representations

( Wa?iigton w .
TTT TTTTTTTTTTTTTTTTTTTTTT
Glelo|rigle] Wals[hlin|g[t on| [wlas| [blo|r|n

»
Ll
&
<«

. HAtok/AdrSEof| A ZH2) THO{o| ER 2 /AR 22| hidden stateE =9t | concatenate?t A2 O
Ol 1| Cl
-] o
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Flair embedding

2 Contextual String Embeddings

2.3 Sequence Labeling Architecture
« CHO| 2UH|H 2 BiLSTM-CRFL.E Y EIC} (Huang et al. (2015))
e Stacking Embeddings
- 2] 72| UHE S Ze(concatenating)StX] Z[SH Q1 THo] YH| TS 4oLt
- OE =0 YA M-dBtcharacter LM YH| T2 Glove YH|Z 1} 2ot {22 THO| YH|E S
= = UL

« Stacking Embedding2| O A|

Ww; =

Cha'r'LM
GloVe ]
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Flair embedding

3 Experiments

4 Conclusion

1L

A% I A ofot
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Ao] AgE Bl T2 A

Y YE 53 3 20

T = L.
>>> print(model) (decoder): Linear(in_features=2048,
out features=300, bias=True)
SequenceTagger ( )
(embeddings): StackedEmbeddings( )
(list_embedding 0): WordEmbeddings('glove') )
(list_embedding 1): FlairEmbeddings( (word_dropout): WordDropout(p=0.05)

(1m): LanguageModel( (locked _dropout): LockedDropout(p=0.5)
(drop): Dropout(p=0.05, inplace=False) (embedding2nn): Linear(in_features=4196,
(encoder): Embedding(300, 100) out features=4196, bias=True)

(rnn): LSTM(100, 2048) (rnn): LSTM(4196, 256, batch_first=True,
(decoder): Linear(in_features=2048, bidirectional=True)
out features=300, bias=True) (linear): Linear(in_features=512, out features=24,
) bias=True)
) (beta): 1.0
(list_embedding 2): FlairEmbeddings( (weights): None

(1m): LanguageModel( (weight_tensor) None

(drop): Dropout(p=0.05, inplace=False) )

(encoder): Embedding(300, 100)
(rnn): LSTM(100, 2048)
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embeddings (StackedEmbedding)

« M 7tX] AH Y ( WordEmbeddings('glove’), FlairEmbeddings('news-forward’), FlairEmbeddings('news-
backward’) ) = 23F04 A8 (StackedEmbeddings L EMEZ ZAgh

- 2H|Y Z0l= ZH2ZF 100, 2048, 2048

«  FlairEmbeddings 2| lm (language model)= encoder, rnn, decoder® /4=

1. encoder
« M9l :self.encoder = nn.Embedding(len(dictionary), embedding size)

« dictionary= '<unk>', ' ', 'e', 'i', 'n’, .. 52 =AIE E&ot flair.data.Dictionary LEHME

. 9| : self.rnn = nn.LSTM(embedding size, hidden_size, nlayers)
e FlairEmbeddingsOi|A| nlayers ==
3. decoder

. 9| : self.decoder = nn.Linear(hidden_size, len(dictionary))
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o x
1. embedding2nn
. 9| : self.embedding2nn = torch.nn.Linear(embedding dim, rnn_input_dim)
2. rn layer
« MOl :self.rnn = getattr(torch.nn, self.rnn_type)(
rnn_input_dim,
hidden_size,
num_layers=self.nlayers)
3. linear layer
« MOl :self.linear = torch.nn.Linear( hidden size * num_directions, len(tag dictionary) )
4. transitions (crfoll AM2)
« 9| :self.transitions = torch.nn.Parameter( torch.randn( self.tagset_size,

self.tagset _size ) )
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D& oiotolE

- HE MY IE

tagger = SequenceTagger(hidden_size=256,
embeddings=embeddings,
tag_dictionary=tag _dictionary,

tag_type=‘ner’)

- embeddings= OIA A=t YH| S (StackedEmbeddings)= 2[0]
« tag_dictionary= <unk>, <START>, <STOP>& ZE &5l & 24719 tag?t EXSI=

flair.data.Dictionary LEHME
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« https://huggingface.co/flair/ner-english

« https://github.com/flairNLP/flair/blob/master/flair/models/sequence tagger model.py
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