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2.1 BERT (Bidirectional Encoder Representations from Transformers)
AT R B Ykl B & o1 HiF (Bidirectional Encoder Representations
from Transformers, BERT ) &_Google *+ 2018 & #73& 1 » H 5 - & p ARF 5 L
(Natural Language Processing, NLP ) en3f 2 ki » % BERT ¥ 11 8 ~ £ 3 R
W { 5% % o BERT H- f6% » fo cn2t & A 03] » BERT A2 4 & 3
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2.2 Transformer

Transformer #-%]d Google #2017 & %@ & 1 o $#3 7 & %L CNN 4= RNN >
i * Attention T 4% 7 L Seq2Seq #i-A| P e Bl > o self-Attention fr
Feed Forward Neural Network % = o Transformer % #p B Hji¥5 i%8rd NLP i
Hw 458 bldort B #5408 (Computer Vision) ~ 325 ~ 2 4 ~ L8 % o
Transformer -3 %fﬁ{;‘%ﬂ + 1 %75 % (Encoder){rf##5 % (Decoder) = » ﬂﬁj »
(Inputs) fr'ﬁi%J 41 (Outputs ) i B — B2 4+ m;\?’g}‘,{ » k& (Word
Embedding) :i%—ﬁi%J »F AR s A S dare £ o Transformer §1* attention £
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# * Kaggle ¢ > Emotions dataset for NLP 3L f > M3 4 6 B 451k
# > 2% % joy ~ love ~ surprise ~ anger ~ sadness ~ fear o FALE A S DTRE P
% r Arsk#E 0 PVREY F 16000 LR FAL 0 Pk EfrkE P £ 2000 £
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A2067 - =GOOGLETRANSLATE (GOOGLETRANSLATE(A629,"en" ,"fr"),"fr", "en"
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2060 'I've blogged and I feel csurprise
2061 T can not even start exprsurprise
2062 I did not think it was pcsurprise
2063 T wanted to skate quicklysurprise
. N .
2064 Loading. .. surprise
2085 |1 feel shocked you ss far surprise

2066 T feel so curious with wksurprise

2067 |I also miss the old curiclsurprise
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def text_preprocessing(df, col_name):

column = col_name
dflcolumn] = dflcolumn].progress_apply(lambda x:str(x).lower())
dflcolumn] = dflcolumn].progress_al r(lambda x: th.cont_exp(x)) #Hyou're —> you are; i'm -> i am
df[column] = dflcolumn].progress_a r(lambda x: th. remove_emails(x))
df[column] = df[column].progress_apply(lambda =x: th.remove_html_tags(x))
# df[column] = dflcolumn]. progress_apply(lambda x: ps.remove_stopwords (x))
df[column] = df[column].progress_apply(lambda =x: th. remove_special_chars(x))
dflcolumn] = dflcolumn].progress_al r(lambda x: th.remove accented chars(x))
# df[column] = df[column].progress_apply(lambda x: th.make base(x)) #ran —-> run,

n (df)
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to_categorical (data_train. Sentiment)

arrav([[
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0., 0., 0., 0., 1., 0.]]1, dtype=float3Z)

] 6 label ## 75 4% 5\

from sklearn.model_selection import train_test_split

data_train, data test = train test split(df cleaned, test_size = 0.3, random state = 42, stratify = df_cleaned. Sentiment)
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from transformers import BertTokenizer, TFBertModel, BertConfig, TFDistilBexrtModel,DistilBertTokenizer,DistilBertConfig
dbert_model = TFDistilBertModel. from_pretrained(’ diztilbert-hase—uncased’)
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embeddinzz = bert{input_ids, attention mask = input mask) [0]

out = tf.keras. layers.GlobalMaxPoollD () (embeddings)
out = Densze(l28, activation= relu’ ) [out)

out = tf.keras.layers.Dropout (0. 1) {out)

out = Dense(3Z, activation = 'zrelu') (out)

v = Denzelf, activation = ' =igmoid’ ) (out)
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H) @A B pw S iR B384 > @ * dobalanced_accuracy kg2 € 3 H ¢
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metric = Categoricallcouracy (" balanced accuracy’),
# Compile the model
model, compile

optimizer = optimizer,
lozz = loss,
metrics = metric)
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Laver (tvype) OQutput Shape Param = Connected to

input_ids (InputLaver) [ (None, 70)] 0 ]

attention_mask (InputlLaver) [ (None, 70)] 0 ]

tf_bert_model_1 (TFBertModel) TFBaseModelOutputWi 108310272 ["input_ids[0][0]’
thPoolingAndCrossAt *attention_mask[0][0]" ]

tentions(last_hidde
n_state=(None, 70,
768),
pooler_output=(Non
e, T768),
past_key_values=No
ne, hidden_states=N
one, attentions=Non
e, cross_attentions

=None)
global_max_poolingld_2 (Global (None, 768) 0 [’ tf_bert_model_1[01[0]" ]
MaxPoolinglD)
dense_6 (Dense) (None, 128) 08432 [ global_max_poolingld 2[0][0]" ]
dropout_114 (Dropout) (None, 128) 0 [" dense_6[01[01" ]
dense_7 (Dense) (None, 32) 4128 [’ dropout_114[0]1[0]" ]
dense_8 (Dense) (None, 6) 198 [’ dense_7[01[01" ]
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AT 5 KAEL  PRAE2 JKHE 3
A epoch 1 2 3

B dropout 0.1 0.2 0.3

C Batch Size 8 16 32

D learning rate 5.00E-05 |3.00E-05 |2.00E-05
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Hh epoch dropout |Batch Size |learning rate Accuracy
1 1 0.1 8|5.00E-05 0.9032
2 1 0.2 16/3.00E-05 0.8915
3 1 0.3 32|2.00E-05 0.8759
4 2 0.1 16|2.00E-05 0.9184
5 2 0.2 32|5.00E-05 0.9266
6 2 0.3 8|3.00E-05 0.8944
7 3 0.1 32|3.00E-05 0.905
8 3 0.2 8|2.00E-05 0.9171
9 3 0.3 16|5.00E-05 0.9159
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1 -1.0109 -0.8302 -0.8685 -0.7693
2 —. 7903 -0.8038 -0.8333 -0.9447
3 —0.7939 -0.9611 -0.8934 -0.8806
Delta 0.2206 0.1573 0.0600 0.1748
H 1 3 4 2
AR
HE A B C ]
1 0.8902 0.9089 0.9049 0.9152
2 0.9131 0.9117 0.90386 0.3970
3 0.9127 0.8954 0.9025 0.9038
Delta 0.0229 0.0163 0.0061 0.0183
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L epoch |dropout |[Batch Size |learningrate Accuracy
mfEEE 10 2 0.2 16 5.00E-05| 0.9252
precision recall fl-score  support
0 0.92 0. 96 0. 94 813
1 0.91 0. 86 0. 89 712
2 0.94 0.94 0. 94 2028
3 0. 87 0. 88 0. 87 085
4 0.97 0. 96 0.97 1739
2 0. 86 0. 90 0. 88 647
accuracy 0.93 F924
macro avg 0.91 .91 0.91 6924
weighted avg 0.93 0.93 0.93 6924
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Hh epoch dropout |Batch Size |learning rate Accuracy
11 2 0 16 5.00E-05| 0.9284
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(- ) https://www.kaggle.com/praveengovi/emotions-dataset-for-nlp

= ) https://zhuanlan.zhihu.com/p/48508221

(=) https://medium.com/ching-i/transformer-attention-is-all-you-need-
c7967f38af14

(=) https://www.gushiciku.cn/pl/gdg7/zh-tw

(T )https://paddlepedia.readthedocs.io/en/latest/tutorials/pretrain_model/bert.htm
|

(75) https://blog.csdn.net/weixin 44799217/article/details/115374101

(1) https://zhuanlan.zhihu.com/p/339894411
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