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Figure 3: CNN for radical feature extraction.
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ig&%% ‘ s& 7N Models P R F1

Zhang and Yang (2018)* 03.72 93.44 03.58

Models NE NM Overall ) _ 5
Zhang and Yang (2018) 94 .07 04.42 04.24
Peng and Dredze (2015) 5196 61.05 56.05 Zhang and Yang (2018)° 0366 9331 03.48
Peng and Dredze (2016)* 5528 6297 58.99 Zhang and Yang (2018)? 04.53 94.29 94.4]
He and Sun (2017a) 5060 5932 54 .82 Lattice-LSTM 04 31 0411 04.46
He and Sun (2017b)* 5450 62.17 58.23 CAN-NER 95.05 94.82 904.04
Cao et al. (2018) 5434  57.35 58.70 LR-CNN 9537 94.84 95.11
Lattice-LSTM 5304 6225 5879 LGN 0508 0546 9537
CAN-NER 5538 6298 5931 PLT 0534 0546  95.40
LR-CNN 57.14 6667  59.92 SoftLexicon (LSTM) 9530 9577  95.53
LGN 55.34 6498 60.21 + bichar 9571 9577  95.74
PLT 5355 6490  59.76 Baseline - - 05.45
SoftLexicon (LSTM) 5908 62.22 6142 MECT 96.40 05.30 95.89
Baseline - - 60.32 BERT R - 05.53
MECT 6191 6251 63.30 BERT + MECT - - 95.98
BERT - - 68.20
BERT + MECT - - 7043 Table 5: Results obtained on Resume (%). For Zhang
and Yang (2018), A represents word-based LSTM’, B
Table 4: Results obtained on Weibo (%). indicates ‘word-based + char + bichar LSTM", C repre-

sents the ‘char-based LSTM’ model, and D 1s the ‘char-
based + bichar + softword LSTM’ model.



AR

Models P R F1 Models P R F1
Yang et al. (2018)° 6559  T1.84  68.57 Chen et al. (2006) 91.22 81.71 86.20
Yang et al. (2018)°°" 7298 80.15  76.40 Zhang etal. (2006)° 9220  90.18  91.18
Che etal. (2013)*" 771 72510 75.02 Zhou et al. (2013) 01.86 8875  90.8
Wang et al. (2013)%* 7643 7232 7432 .
Zhang and Yang (2018)%%  78.62  73.13  75.77 Lu et al. (2016) B B 87.94
Zhang and Yang (2018)%7 7336  70.12 71.70 Dong et al. (2016) 91.28 90.62 9095
Lattice-LSTM 7635  71.56 7388 Lattice-LSTM 93.57 9279  93.18
CAN-NER 75.05 7229  73.64 CAN-NER 93.53 92.42 92.97
LR-CNN 7640 7260  74.45 LR-CNN 94.50 92.93 93.71
LGN 76.13 73.68 74.89 LGN 04.19 92 73 03 46
g;'l;Lexic on (LSTM) 3?2: ;i{ﬁ; ;:22 PLT 94.25 92.30 93.26
+ bichar 7713 7522 76.16 SoftLexicon (LSTM] 04.63 92.70 93.66
Booline : - T + bichar 9473 9340  94.06
MECT 7757 7627 7692 Baseline - - 94.12
BERT - - 80.14 MECT 04.55 94.09 94.32
BERT + MECT - ; 82.57 BERT - - 9195
BERT + MECT - - 96.24

Table 6: Results on Ontonotes 4.0 (%), where “§° de-
notes gold segmentation and “J[" denotes auto segmen-

tation. Table 7: Results obtained on MSRA (%).

O 4R E7R, MEILT baseline #58Y FLAT, FEREIHIIAD FEMRFIELLE, TRBEH T —EfeTIt. JEHAN
B ESE (B0 weibo) B 2 250 #E % (Ontonotes 4.0) |, HRAIIIRTF B NE 2,
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e FH TP SO 18 s, BRI U ER . — M E . SR 297 AR, B
TOLe BEAHEr OO BB AIANE GRIA N E . Kb & 280D Hk, A

~ data\ trainingset 1-100

APt JG st B S A, 410 FIFEs s, M BIT, BEEE LA, A
MR 4l po$12.18*1079/L, A PEkidh i 4316 92.00%. 25T S H TR R
SEMEN: H40E#6.55%1079/L, R4l T 43 th74.70%, 2141 %02.92*10712/L,
M4 FH94.0g/L. FRETIIML, faningEs:. BWEEF ARG, BEHELAFRET. 4%
gty M IEEsl, BEFBENRSHHR.

HETFE 12 14 5 HHw
(== g2EY) iy
33

if label == " ESp{&ERfr":
for j in range(begin_position, end_position
1f j == begin_position:
original_data_list[j][1] 'B-body’
else:
original_data_list[j][1] = 'I-body’
elif label == 'JEIRFMAKIE"
for j in range(begin_position, end_position
if j == begin_position:
original_data_list[j][1] '‘B-sas’
else:
original_data_list[j][1] 'I-sas’
elif label == 'JRJ7':
for j in range(begin_position, end_position
if j == begin_position:
original data_list[j][1] = 'B-tre’
else:

4 41 43 REARE
R AR E 2 58 65 fEMELE
PUER 77 79 65T

m#E#M 87 89 o I

H4Hf 91 93 fEEMEL
PHRARESE 107 114 BEMKRE
AYHMRE 122 125 WEMKGK
MmerE 139 141 fe&F
gl 153 154 %
H FHE 183 185 S &I
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I kerfii Y (sklearn)

crf = sklearn_crfsuite.CRF( precision recall fl-score support
algorithm="1bfgs",
c1=0.1, B-bOdy

c2=0:1, . I-body
max_1iterations=100, B-che

all_possible_transitions=True

.917
.904
.959
.950
.940
.943
.835
.913

.858
.850
.944
.914
.957
.954
.678
.812

.887 2477
.876 4685
.951 2143
.932 4507
.948 1575
.948 1698
.748 298
.859 1558

I-che
) ' _ ' B-sas
crf.fit(X_train, Y_train) I-sas
B-tre

Y _pred = crf.predict(X_test) I-tre

labels list(crf.classes_)

90 0 060 0 0 6
® 0 ® 0 @0 ® @ ®
2 0 ® 0 @0 ® @ ®

labels.remove( "0’
( ) micro avg .930 .889 .909 18941

macro avg .920 .871 .894 18941

metrics.flat_f1 score(Y_test, Y_pred, weighted avg 929 889 -908 18941

average="weighted’, LabeLs=labelsﬂ
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spaCy: Industrial-strength NLP %
o

spaCy is a library for advanced Natural Language Processing in Python and Cython. It's built on A\
the very latest research, and was designed from day one to be used in real products.

spaCy comes with pretrained pipelines and currently supports tokenization and training for 60+ languages. It
features state-of-the-art speed and neural network models for tagging, parsing, named entity recognition, text
classification and more, multi-task learning with pretrained transformers like BERT, as well as a production-ready
training system and easy model packaging, deployment and workflow management. spaCy is commercial open-
source software, released under the MIT license.

mSci spaCy

This repository contains custom pipes and models related to using spaCy for scientific documents.

In particular, there is a custom tokenizer that adds tokenization rules on top of spaCy's rule-based tokenizer, a POS
tagger and syntactic parser trained on biomedical data and an entity span detection model. Separately, there are also
NER models for more specific tasks.
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clinical _note = "Patient resting in bed. Patient given azithromycin without any difficulty. Patient has audible wheezing, \
states chest tightness. No evidence of hypertension. Patient denies nausea at this time. zofran declined. \

Patient is also having intermittent sweating associated with pneumonia. Patient refused pain but tylenol still given. \
Neither substance abuse nor alcohol use however cocaine once used in the last year. Alcoholism unlikely.\

Patient has headache and fever. Patient is not diabetic. No signs of diarrhea. \

Lab reports confirm lymphocytopenia. Cardaic rhythm is Sinus bradycardia. Patient also has a history of cardiac injury. \
No kidney injury reported. No abnormal rashes or ulcers. Patient might not have liver disease. \

Confirmed absence of hemoptysis. Although patient has severe pneumonia and fever, \

test reports are negative for COVID-19 infection. COVID-19 viral infection absent.”

3

patient rest in bed . patient give el elslaz(3Y ]« YN Without any difficulty . patient have audible , state ch

tightness pisease MILKSIGERCRI@M hypertension DISEASE [MSENGUAERA nausea DISEASE [EIRGIERUNEMN zofran cHemicaL [EELER
Model Description RN oI oI EVERT N Ll EXVEE WD e IE oW EICRIGE pneumonia DISEASE SEUEMAGEITEN pain pisease ol tylenol cHemicaLr [l
A full spaCy pipeline for NG substance abuse DISEASE alcohol cHemicaL EEMENEEE cocaine cHEMICAL [elpeCRIEERIRGERES &Y=
) A Tull spaly pipeline 1ol
en_core_sci_sm U ) ) i : . . :
biomedical data. DISEASE [ULIICINEHERIMEVEN headache DISEASE fever DISEASE [eEHENCIeI@M diabetic piseAse [MalelSlelilel@l diarrhea DISEASE

NEsN =l ololafeelaiilinl |ymphocytopenia DISEASE [MeCIGEN\ilalnls=l sinus bradycardia DISEASE [SENEIISEIHNEVERN T (olg el

DISEASE B kidney injury DISEASE [Selelg®ilel abnormal rash DISEASE - ISl IS . patient might not have

DISEASE [ReellilinClElsSld-Reill hemoptysis DISEASE |[EELGllIlels WL EWERCVEICE pneumonia DISEASE [Eliel fever DISEASE PRGHS

[(Clolelgdl o NMELEER{IM covid-19 infection pisease [l covid-19 viral infection Dpisease
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from spacy.training import Example
from spacy.util import minibatch, compounding
import random
pipe_exceptions = ["ner”, "trf_wordpiecer”, "trf_tok2vec"]
unaffected pipes = |
pipe for pipe in nlp.pipe_names if pipe not in pipe_exceptions]
with nlp.disable pipes(*unaffected pipes):
sizes = compounding(l.0, 4.0, 1.001)
for itn in range(100):
random.shuffle(TRAIN DATA)
batches = minibatch(TRAIN DATA, size=sizes)
losses = {}
for batch in batches:
for text, annotations in batch:

doc = nlbn_make doc(text)

Hepatitis DISEASE [HERIEEERCRMI RN EIIENT Rl RO R T O MEE IS RE NN jaundice DISEASE [l Tuberculosis DISEASE [EReEIEEeROMEN Ll gl galec1 ||

Mycobacterium tuberculosis. EUPNEIII-XIM is the late stage of HIV infection that occurs when the body’s immune system is badly damaged because of the virus.Typhoid is a

bacterial infection that can lead to a high fever, diarrhea, and vomiting. Is a disease in which some of the body'’s cells grow uncontrollably and spread to

other parts of the body.Chikungunya is a viral disease transmitted to humans by infected mosquitoes. is an infection that inflames the air sacs in one or

both lungs. Is a disease caused by a parasite.
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