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14
15
16

17
18

import json, random
import numpy as np

import spacy

def create_tokens_and_labels(nlp, splitted):
tokens = []
labels = []
for s in splitted:
text = s[’text’]
label = s[’label’]
tokens_splitted = nlp(text)
if label == "0":
labels_splitted = ["0"] * len(
tokens_splitted)
else:
labels_splitted = [f"B-{labell}"]
labels_splitted.extend ([£"I-{label}"] * (
len(tokens_splitted) - 1))
tokens.extend (tokens_splitted)
labels.extend(labels_splitted)
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19

20 return tokens, labels

21

22 def create_tagged_data(nlp, text, entities):

23 entities = sorted(entities, key=lambda x: x[’span’
1[0])

24 splitted = []

25 position = 0

26 for entity in entities:

27 start = entity[’span’] [0]

28 end = entity[’span’][1]

29 label = entity[’type’]

30

31 splitted.append ({’text’: text[position:start],

’label’:"0"})
32
33 splitted.append ({’text’: text[start:end], ’
label’:label})

34 position = end

35 splitted.append({’text’: text[position:], ’label’:"0"
1))

36 if splitted[0] == {’text’: ’’, ’label’: ’0’}:

37 splitted.pop(0)

38 tokens, labels = create_tokens_and_labels(nlp, splitted
)

39 return {"tokens": tokens, "labels": labels}

40

41

42 def create_dataset(nlp, orig_data, filename):

43

44 with open(filename, "w", newline=’\n’) as f:

45 f.write ("-DOCSTART-_-X-_-X-,0\n\n")

46 for data in orig_data:

47 tagged_data = create_tagged_data(nlp, data["text"],
data["entities"])

48 tokens = tagged_datal["tokens"]

49 labels = tagged_data["labels"]

50 for i in range(len(tokens)):

51 f.write(£"{tokens[i]}\t{labels[i]}\n")

52 f.write("\n")

53
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54
55 nlp = spacy.load(’ja_ginza’)
56
57 with open("./ner.json", "r") as f:
58 jsons = json.load(f)
59
60 jsons = random.sample(jsons, len(jsons))
61
62 ds = np.array(jsons)
63 indices = [int(ds.size * n) for n in [0.8, 0.8 + 0.1]]
64 train, test, dev = np.split(ds, indices)
65
66 dataset = train.tolist()
67
68 create_dataset (nlp, train.tolist(), "train.txt")
69 create_dataset (nlp, test.tolist(), "test.txt")
70 create_dataset (nlp, dev.tolist(), "dev.txt")
O000C0DO A.2: model.py
1 from flair.data import Corpus
2 from flair.data_fetcher import NLPTaskDataFetcher
3 from flair.embeddings import TokenEmbeddings, WordEmbeddings,
StackedEmbeddings, FlairEmbeddings, PooledFlairEmbeddings
4 from flair.trainers import ModelTrainer
5 from flair.models import SequenceTagger
6 from typing import List
7
8 column_format = {0: ’text’, 1: ’ner’}
9
10 data_folder = "data_correct"
11 model_folder = ’model’
12
13 corpus: Corpus = NLPTaskDataFetcher.load_column_corpus(data_folder,
14 column_format=column_format,
15 tag_to_biloes="ner"
16
17 tag_type = ’ner’
18
19 tag_dictionary = corpus.make_tag_dictionary(tag_type=tag_type)

20
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21 embedding_types: List[TokenEmbeddings] = [
22 FlairEmbeddings (’ja-forward’),
23 FlairEmbeddings (’ ja-backward’) ,
24 ]
25
26 embeddings: StackedEmbeddings = StackedEmbeddings (embeddings=
embedding_types)
27
28 tagger = SequenceTagger (hidden_size=256,
29 embeddings=embeddings,
30 tag_dictionary=tag_dictionary,
31 tag_type=tag_type,
32 use_crf=True)
33
34 trainer: ModelTrainer = ModelTrainer (tagger, corpus)
35
36 trainer.train(model_folder,
37 max_epochs=150,
38 monitor_test=True,
39 train_with_dev=True)
000000 A.3: txt_to_bio.py
1 import json
2 import spacy
3
4 def create_tokens_and_labels(nlp, splitted):
5 tokens = [] # 0000000
6 labels = [] # 000000000 OODOOOO
7 for s in splitted:
8 text = s[’text’]
9 label = s[’label’]
10 tokens_splitted = nlp(text)
11 if label == "0":
12 labels_splitted = ["0"] * len(tokens_splitted)
13 else:
14 labels_splitted = [f"B-{labell}"]
15 labels_splitted.extend ([f"I-{label}"] * (len(
tokens_splitted) - 1))
16 tokens.extend (tokens_splitted)
17 labels.extend(labels_splitted)
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18

19 return tokens, labels

20

21 def create_tagged_data(nlp, text, entities):

22 # 00 00000000O0O0O0O0OOOOOOOLOOO0O0O0O0O0 text

23 entities = sorted(entities, key=lambda x: x[’span’][0]) # OO

ggooooooooon

24 splitted = [] # 0000000000

25 position = 0

26 for entity in entities:

27 start = entity[’span’] [0]

28 end = entity[’span’][1]

29 label = entity[’type’]

30 # 00 00000000O00OOOOOODOO0O o

31 splitted.append({’text’: text[position:start], ’label’
:"0"})

32 # 00 000000O00O0O0OOOOOOOOOOO0O0OO0O0
g 1o

33 splitted.append ({’text’: text[start:end], ’label’:
labell})

34 position = end

35 splitted.append ({’text’: text[position:], ’label’:"0"})

36 if splitted[0] == {’text’: ’’, ’label’: ’0’}:

37 splitted.pop(0)

38 tokens, labels = create_tokens_and_labels(nlp, splitted)

39 return {"tokens": tokens, "labels": labels}

40

41 def create_dataset(nlp, dataname):

42 # datalist = create_tagged_data(nlp, orig_data["text"],

orig_data["entities"])

43 orig_data = txt_to_bio(f"text_{dataname}.txt")

44 with open(f"{dataname}.txt", "w", newline=’\n’) as f:

45 f.write("-DOCSTART- -X-,-X-,0\n\n")

46 for data in orig_data:

47 tagged_data = create_tagged_data(nlp, data["text"],
data["entities"])

48 tokens = tagged_data["tokens"]

49 labels = tagged_data["labels"]

50 for i in range(len(tokens)):

51 f.write(f"{tokens[i]}\t{labels[i]}\n")

52 f.write("\n")

53
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54 def txt_to_bio(filename) :

55 with open("ner.json", "r") as f:

56 jsons = json.load(f)

57 with open(filename, "r") as f:

58 lines = f.readlines()

59 data = []

60 for line in lines:

61 for j in jsons:

62 if line.replace("\n", "") == j["text"
1:

63 data.append(j)

64 return data

65

66 nlp = spacy.load(’ja_ginza’)

67 name = ["train", "test", "dev"]

68 for i in name:

69 create_dataset (nlp, i)
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