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Abstract

The purpose of this study is to address the classification problem in Traditional
Chinese Medicine (TCM) pattern identification, which involves inferring the causes of
diseases and selecting appropriate treatment methods based on patients' symptoms and
patterns. TCM pattern identification is characterized by nonlinearity, fuzziness, and

complexity, making it challenging to conduct research using information technology.

This study proposes a TCM pattern identification model that combines symptom word
vectors and deep learning networks. To overcome the issue of terminology variations in
TCM, the original symptoms are transformed into standardized symptoms. Word2Vec is
used to map standardized symptoms into a Chinese word vector space, extracting
contextual information between terms. By training a neural network model, the interaction
information among symptom sets in patterns is learned, accurately mapping the input

symptom set to the corresponding pattern.

Experiments were conducted using a dataset comprising 18 virtual patterns and 50
clinical case reports. Four models were employed in the study: one-hot encoding,
embedding layer, Word2Vec, and TF-IDF. Training was performed for multi-label
problems to evaluate the performance of deep learning networks in TCM pattern
identification. The research results indicate that the four models performed best under the
following hyperparameters: the one-hot encoding model with an alignment length of 25
and 128 neurons; the embedding layer model with a vector dimension of 16, alignment
length of 25, and 128 neurons; the Word2Vec model with a window size of 4, vector
dimension of 16, alignment length of 25, and 128 neurons; and the TF-IDF model with an
alignment length of 25 and 128 neurons. Particularly, among the four models, the

Word2Vec pre-trained word vector model demonstrated the best performance, validating

VI



its superior representational capacity in pattern identification.

The proposed TCM pattern identification model in this study holds auxiliary value in
TCM research. The model can effectively identify specific virtual patterns while providing
pattern information that is lacking in clinical records for deep learning. This will contribute
to improving the accuracy and efficiency of TCM pattern identification, providing more
reliable support tools for doctors, and promoting the integration of TCM research and

machine learning.

Keywords: TCM symptoms, patterns, pattern identification, word vectors, deep

learning, TF-IDF
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a. 3f % d#c(loss function) : * k& FHAFFRI EL EF B2 FFehipe o JH4 &
BoAd | > A7 BRI TERAREAE o A HUEARY o K € Al T4 Sk
FHA S8 REHAR R LR REDREfL T TIRIEE o ¥ Lendf 4
e e F£357 L (MSE) ~ = R Y (cross-entropy) ~ ¥ #cdf % (log loss) & - £ #

L SBPEE &L BRI AR 2 AL GE TR

b. it B(Optimizer) © * *t & ] (L4 4 Sdc@g B2 o v AR GREY - B
TR I TR REG A SRR EN SRR BEfoH L
g > R EERIGE LRIV REE K LDBMEe R W R T
/% (Stochastic Gradient Descent > SGD) ~ # & ;2 (Momentum) ¥ © izt it B¢
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2.4.7 % & g 4% (Multilayer Perceptron,MLP)

5 & g +v % (Multilayer Perceptron, MLP) & — & % R «fdd SR H03 > » AL IF
R A 5 % B (Deep Neural Networks,DNN) o % # #¢ & 4 § (Convolutional Neural
Network,CNN) &_— & & F* &2 ] (ffoail#f cnfd S5 e B iic ] » 7 % 30 | i wl oo 4

% o PA%RA 5% B (Recurrent Neural Network, RNN) R * ¢ 2 B 7| #icdy > b4

FR U RF T RIL 22 BRI RILOET AR f BRGIRESF R
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24.8% fA E R
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~=h
S

e 1 R iniEE o % 48 A (Convolution Layer)f!* % i jp4t(filters) $f 7k & 17 kb 38
P B o i sl d f P (Kemel) & FAL + & 3 2 ¥ 8 > 2587 - Bk
@l (Feature map) [6-8] © % #f & “T# B~ B v M 8 F BEF T - B EH A > 1T
fuAf S e e B o % 1Y (Pooling Layer) Rl 2% ko 45 ARl (7 R 45 3 ¥ g
7 B~ i (Max Pooling) & - 321" (Average Pooling)s"% a2+ & » 1 iR § & & & i jic

i

25% % &
2,513+ & (Word vector, Word embedding)
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[24]> % FFerr® 3 4 B 1 # A 585 35 3 #5-3] (neural probabilistic language models )
KBV HA Fihd 72 2[25] @fi> 2 EAT X EF T TR Y @2 B
WMIMG TRERBELISE AT o RA 0§ O AT S T AR

FFE%E"

R FTARRRY L “’“ﬂlﬁ‘ %+ ~ (locally linear embedding) * & ¥ 3 &3
g ad T2 o g3 2L ERRE K Ao aldpii i (L ED

Mk o L [ HFE R F AT foAIR o 5] 2013# > Mikolov$ A [26] ] B 45 i@ #

ZE R F Y (unsupervised learning ) Word2vecti-] i& o B e o 15 B R
HEAT A B AT BV EF 2B alpAfri B YA @ ie B4 70

Word2vecen R gL 3t Hig P! g R fofF & > @ F3 e EHMFED] 4R+ gt B

fel™ o Mt o BTSRRI P RE D AIAE ol AT 2 A A

B PR ERES
2.5.2Word2vec
2

Bz F’j ra, .E‘ ll % AFI i.)q = N Wordzvec[lél.]f*\ é— .[’— e fz ° WOI‘szGCmé d\ ﬁ {?'J
- @R T RE Y R AT O Fep R oM R e 5 0t
Word2vec#t -7 @ f87 e3> ;4 1 CBOW (Continuous Bag of Words Model ) {v

Skip-gram(ContinuousSkip-gramModel)[ 14] °

a. CBOWHAIL - BRI EA |5t T2 0 #t T2 pmp Bickh > 012
BT TR e B A o SREALF T L FRE T4 S

it o s £ o
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Skip-gram

Bl 2- 9CBOW Ar Skip-gram
https://blog.csdn.net/u010665216/article/details/78724856
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L |
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w(t+2)
CBOW
2.6TF-IDF
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Lo 5747 (TF) fe
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TF-IDF> ;2 & <2 A2 45¢ § * chipre B¢ » TF (34 > term frequency ) stit
FERE e Duendgir 2 2 R KB s s @ IDF (% < 448 F > inverse
document frequency ) =24 B 4- £_d Sparck Jones>t1972# 3 d1 e SR m - 8 T A%
IDFenjff B 238 (732 3 » & 1 Het e 7F ~ &1 o E FlSalton% ?ﬁ g
L fck 2 > FHTF-IDFFEIS AT M 2 » s > IDFepe 4 4 # 3]:8- H 3 B

FEY o IDFe g B fds TUF T MRS 4 5 hAp 5 [9] o

2.6.2 TF-IDF 2 ;%

TF-IDFE - &< M e B2 2> % R0 d 302 A ahd & 42 & - & TF-IDF
S EY O FIE(TR) A4y - B b A¢ N F > @ e 2 BHFADFR A7 ¢ 2
TR A Bl TAEBIHEY > & ZiE B BhAR S > IDFEAR
Ao PRAEHEREINTLS Y A 4 AR o FH R ek - BEARBY AP AR
Rdmo e d @2 A ROV BIGRATE-IDF 36 § 1 1B 0 i a &P 0
WY AFH A A A Vs o TF-IDF 2 v A4 3 s MAeER R P5 § RT3 g2

BRI Y 0 A - BEL he AEE T 2 E[9]

i

MR A N AE - R Edaanedi ks L, T AR

tf, ;= _tJ (2.1)

Bodn A b BdY PNRAH A LN AR Y, B G #dY e g
SR SRS VRS S S
- FAGTEAIDE T 0 Y PP R e FRaiEL Y Balep 0 | ¥
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SR et SRR

idf; =l0g{j:+€dj} (2.2)
BY DA HWeh BRHOGER A e 3L BHcp ok wE 7 &
A e Tﬁ%ﬂ?&tfﬂxm FoOFp - ERT R * 1+ {jit; €4} -
HhA N T - F Rt FEA M2 TR-IDF 5 ¢
tfidf, . ; = tf;.; x idf; (2.3)

TF-IDFH 8 - &% * 3t 2 Ao d5en> 2 H 3 & p A E i ¥ L s ik

G & 403 o TR-IDF s £ ok £ Bt ‘@3 - £ * % ¢ 9109 (Term

I

Frequency» TF) % » ¥ ¥ & H o = ¢ {5 g Plani géﬂztﬁfr;gggj {24t e
BN T A de o d & R SR dg AR - B RO ity B RS e
IDF (Inverse Document Frequency @ i ~ E#45 % ) Rl & & 3 328 2303 ch AR

oo g @ gRRifen fpARs o IDFA& < » RGP 3R iE 5§ R D N R A i 4 [9]

Bldeo B E 71000/ ATHE TS 2 AR H P 5 - BATHERTY B AR § 0
AL o et B ATHEY > TP @ AR 10=x > T, M1 Ten) i
1505 o MEHETFA 5 0 T eTFA5 T ih | 54> Teany 5500 2xm > T

TBRF AR RYIFIEL > FPFLUIDFRE2 o IDF> 5 > T9 3 | ioB@

F_k

1000 37 ¢ Bwl 33105k % |%. GBESBEA IS (TELRA- B )T
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3.2 ’;F«} kL 4% B 32 (Data Preprocessing)
< TR AU Fp R e A B - B ok

:‘
5 BiiE o B RT L TR R
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3.2.1 i * Tokenizer 3 ¢
Tokenizersg %] f # i€ 7% F B 7| eh & fhdlde » ¢ 3207 H 3¢ !
a. KGEFREHEFRERE TR R T S g EF RS T

Z

CESE AL CES FER CE YAt

U

b. %z Tokenizerd - ¥ & * g3k ¥ 2% ¥ p 37 %% drnum_words - filters»

lower -~ split ~ char_levelfroov_token% o

c. i *fit on texts)¥E & PR TAMR R TL > B2 E T P A0 S

Fl R A(FL) ks I Tokenizerd ¢ » M 8@ * o

R LA LR S TE R T T R IR

TEY ARV SN

3.2.2 e 3P BT (texts_to_sequences)
BOREFAGRRBREFVRE TR E PR LR ST B SRR R Y i

Fo3b o iBPF € 18 * texts_to_sequences Btk #-2 AP @ g ph b B DECTF o 50
EIE® P G g2 - BEEL S BE BRF TR - Bri- T o blde
HEFLF e g {ppt 100 "k R 45 Wl 160 e d e 120 !

FPEEA 19 BeEEyo
B T LR S BB A KRR B Y S e S H T - bl ¥

[ff @40 9%d B35 28 k4 <if 0 R B 160 12] [40 190 16

10]] edes #5¢ -
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3.2.3 #&F & 7| ¥ (pad_sequences)

HEPRRFE- BALDR P Sk L L5 BEEFDRREEL I HE
FlpF & @ % pad sequences™ F R {F"REAE" - R * 2B EF T EE K
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(‘pre) 2 18 @& (‘post)i& A0 o do%k F 5| hE B AZE Iy Tihd < £ & Pltruncating %8

?#ﬁiﬁﬂﬂ‘fﬁfljﬁﬂﬁa(p e &t {8 & (‘post)IR A o
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dg Nt EARAIE 0 R B[40 195 16] 0 BB R BB IHAE [[160 125 0] [4
190 16]] &4k benB en 5 0 A G BT UASEA R E R el o 5§ ok it

f:r gl" fﬁ o

AOG R DPGEARY 0 £ E G kiR £ - TR BT
B € HECAl I RA 2 B e Flt 0 L0 B ECA s AP PGEARY T 7
bR 7| E RBGFE % @ % A b dhtruncating B8 (TR BT LR BT RS N

TR AR KA ER B E IR SR F R R

324 PRFHE RBRTHNAL

BIREEY Y @ €RTHE LS = BINA 1 PR E (Training Set) ~ % # &
(Validation Set)frifl:& # (Test Set) o '3 f L% k" A > R & R LY k=i
Bl e Pon S v 2 A RO aAg S e 0 A RIGR B R ALY KGR RIS B a1 R
4 o
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a. PR E R OMCA kR & 0 TIE R FHCA Sl R R L B RS
g,,l‘gﬁg{% 0

b, S FRIAY R ] A York TR 2 B R A T A Sl o ok
BAl etk P AR L GRER L AREIH - SR LA F OIS
BRBLE TV REYy > §RAFR SRS g5

C. Fég;’# j\’I—Ipﬁ‘_‘ ]mﬁ,\aﬂﬂb o ’#q'\ﬁ,‘am;_ﬁ\ o L7 Ak jgiﬁgﬂlf—é
BoAl el it 2 o BRRE R 0 MYIREARE 0 Fli ok R BR Y ITRE

R PRI SR -

FAPZIREFFTHEAUNE 2 RE - HBFECRFEF AP B

B T g e 57 fRAE R AL AP I d SO TRA R bR A K
TR A B A D BIA L EPIP BREACREER Y o g 0h o APRT AP FPAT
B B HI8EEGE AT ERRT RS IR IR BRATRA G
AR BROR R TR RS VRET R DS R A R AR R E Y T
[ R A et o SR MR B HAl L i o R AW LR R

LR efERE AR o

3241 BRETHA 25 BFHE
BT AL e B B

blo4e 358 op o

[y
ST

FEN I 3 LS S
[A,B,C,DL[A,BL[B,CLICLIAB.C] » & B35 MR = ko™ 1 A3 B4 ~C: 4

x ~D 1=k o
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a. AN AU s BAES > FIADE R A AR AE B E R

[A,B,C.D]iz 5 ° EP S IAI2 B3 ~C:3xx~D: 0= ©

b 2 st nE ARG o IUERAREG 0 £ F 2 ABB T S £[AB], [ABC]>
LEQVRYE: 3 B_ugzﬁ'{& RN ﬁ'{’ T l:ﬂ[AB]\E' E'}?i/jﬁ' sﬁg"fgif ‘:'Eﬁ'{:A

x~B:2x~C:3x ~D:0=x »

o
B
=

FEB-RIFIT PR k- L@ T - BRiE 0 Pl RERECHE > A C
#iz§ = £[B,CLICI[ABC] > - thE#FEFERE » hid > FPLE[Clele

Bro EP Sl Hc i A 15 ~B 2% ~C:2% ~D: 0% -

3

2 R b HERGE A A3 A R A 3 BT R A ] 5 [AB,C.D]JA,B], [C] 0 482

5 F 5 B TALA W 5 BCLABC] -

3.2.4.2 F#4% -+ (Data Augmentation)
7K DU SR R R W AR TR A TR

PR ST S ENL 2 B Fersghl SR m{F»FY cHEHMRG F
A F - g rlengdE > 4 Nt IR R A > W AR FT DI RPE AR HRE

¥ IR AP ot » SR II @RS e g ALt AV £ o

A LIS E TR B 26509 s b TR B K 3SR 1S R o
ez BT ATHREFH L > F L FTAE L1000 o 20T LF R R

a. Br>FHE

b FRBogE R LR T B o RE B R A B Blde s B EAL T F 6

5 ‘,_”] LINN t,‘%—_ D) nsj H’& D) l]‘%"ﬁ‘gﬁd ,‘}ﬁ" 4 %ZJJI:‘,\; "E] /:F " "\34 3 E’! " ":CJ tf‘%‘_" ~ ”E,;‘;J B’g” ~
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"'l%iflzé "}ﬁ" °

c. B AENEREMPBERLE > A2 R BFH o Blde KA F" "5
GBS SR S GREN  EEA R AR B A S G R kA

R pF oG d 8" - EmATER TR Z I TR 4oB3- 19T e

T ok

LRE - LRE | BT mne L
LR LR | e o R E T
LR LR L BT EE.

N

LR LR | OB FT -

b

il

B 3- 1 e 4% 9 > )

A #4hn 2 S hFREFA K o BB TR E A B3-297 o

AR R
LRE BRIt B L
LR L | EEE o O B

P2~ IR | EEET > Bk - HEHE..
P2 M | AR o ERHR - EIAT..

LA 2 iR

2R~ G | EERET - HHR - mEEAr..
LRER LR | EEE 0 5T
PZEE ~ OIRE | AT RS - EHR..
LR~ ORERE | BT - EEH 0 ..

Bl 3- 2 i ok £ ATEE
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3.3 #53'm
T R Ao B3 34 o

@ one-hot encoding ‘ ‘ TF-IDF encoding ‘ [3— ‘TF-IDF HEE ‘

|

reshape

B
trainable=false O

‘ embedding layer ‘

!

‘ flatten ‘

l

‘ Dense ‘ —
l {5 7Einput_dim

‘ Dropout ‘
© l

Word2Vec \ Dense(18)(sigmoid) ‘

UL SCE T s

W1 3- 3 #0213 % 1

4o B]3- 3 A v f8 R g ﬁ’ 4 %] % onehot encoding ~ embedding layer~ Word2Vec ~
TF-IDFencoding > = #& f3-3] J’K}, F A e gl T2 f# onchot encoding 14 = A

v

Au Lk~ FRE ﬁa?lt‘:féi’i%%ﬁ“‘*;‘%ﬂ&—ﬁiﬂ%ﬁfé?%ﬁ%—lﬁ_ﬁﬁ g
embedding layerf!| &7 4 » & (T 54 S epiany - K o TR e g p s F oo
PEZR O ZERXIZFRENS ] P EPBAENE THROE R D Word2Vect
LR TR HUERIT ) RIS R rl%—ﬂﬂi%]%q;%%%i CAEEY TP Hwaae ok d

i#% & ; TF-IDFencodingP| L3+ ¥ TF-IDF i € » 2 {5 & 4 » 24 et 3753 &

3.3.1 £ 3% onehot encoding -3
A SRR T PE Y 0 TR AR R AT B A A SRR T BEX 5

onchot ¥ 8 #2 5% » £ 1 * reshape() S ;% #-H 3 = 1D £ chF AL o &8 F] 5 4 SRR
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ol ~ KRR DY RS OTAR 6 R EE R - TR

pad_sequences()™ j# it {7 B 5| ehf K AT 42 0 £ #-H i3k 2 onehot %A 53¢ o

Bk E- A FAGA 2 it AR S [[1 2] [0 1]+ S8 & onehot
Yu#Gts > Bshapei (202> 3) > H ¢ 24 7 FAehd #o v 34 57 2Donehot 4B 12 5%
st — B 2 R a3x3x3MAMT Bk ~F B o 50 RFT R DA SRR
7 E 2D B O T A E L IDw £ hF R > Fpt # * reshape() S ;¢ #-3 3 & shape

5(6 0 )enID% £

B ELR E_ > fit * reshape()di N 2w 0 F & Ly T onehot ¥ g HE B H_E 8
# *S-H)éﬁ%] CREPERIpE AR FRE ORZTREEEEAFE UHFLYREFAE S
HiF e AT 5 A SRR ADIPEERY T - BARA B E DTG E I
A A o A P RAEEEN o FPt o A A GRREBEVRLT 0 FEHTHR

EEFFPRIL ) MFERTA ARG S SR g £ Ea & F D ek o

M e oA ¢ ¥ chonehot encoding..“%#]%ﬁ1 AT Z R

R SRR TRGE 0 s F & dp Winput dim 0 MK TR E PER -

b oA ST RAA AR D AR SRR B R LB R

FERAL o AR Y Y o T K PSR 5025 T -
c. FZHLEME A ST BER LS 18 frd 3R] E B O sigmoid © 51

R EPHCA 4 0 7 14 2 Honehot encoding s AR R A e B 0T

FOURE RN a7 18 A A AT R
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onehot encoding s3] 3" S IE 4o ] 3- 4 “7om e

one-hot encoding
reshape

$§Einput_dim

‘ Dense ‘

|

Dropout

|

‘ Dense(18)(sigmoid) ‘

s g el

Bl 3- 4 fL** onehot encoding #-%]

3.3.2 #*" embedding layer ' i@+ £ chicd|
i AHCA) P o M@ % gt K (embedding layer) T R A B NE - K o Tk WP

FEALPERFRE) BAGP R E R)for FE AW~ BAKF BE) B4 K
§ Sl (o R D e E 2 Y D S LAR TP £ o bldeo o
Ble > B ke AR AR BT B[R v B F] e ExE
- B RA S TR pF 2w B3 BE T4 s 15} BR S # * tokenizer

Pk M P e S T R AR 20 3440 50 2] BT k0 R Y

* & (embedding layer)$t iz & #ic3 A Sie (7 £ ATA i g B shim ko F i L
e £ od WP~ Ao £ 4 - 2D 5] 0 7 & @& ¥ Flatten()#%-2 B T

'llipxwmﬁd Pf'ﬁxé]‘:‘l%’*"

AT o kB R S 0 X228 0 & mp ke sk B 105332 F o

R PE g R 10152025 30@ psk 0 T RU PREE LSBT A o RT
koo % gt K (embedding layer)¥-igdt e F B ER S e £ 0 R R AR
ER48 16fcil g A B s B 532641280 5467 b enf e FRIE 0 kR
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Fip A S R A BB LA F SR SRREPL S

:—ﬁ?;& v JEA F B A g o

‘1/\ % (embedding layer) 2 7R § ¥ #3lch- BEL id > HF B R4 27
FREE A R I AR SRR RS 0 K A A SRR - B

)é]gk )y F ﬂ'L?vu t;’%i }i§33 *"‘JHJ__ i\);ll ﬁ s 1 FE.-H; g%’—ﬁ—;_ﬁ_ ’fg‘g‘_ o

faE 2 VR i SRR W € KR A e ?3;)»%‘}\)»% )
MREF BRR AP ELIRFY ORI R o4&F > ¥ U ¥ E T K (flatten)

k#ize BERE L - A B o B HEFH GRBEIIIR -

Beh o WL g RS ke B S A SRR 0 - AR F A PA
B RS S T e B O SRR R L B
F2 Bl %o DY BV dole {08 ARHEE o F2t > 40 K oAl SRRk e b

AR ERER S Y Bk e T Y FR MRS G AR

embedding layersHH-3] 3" HU2E H4c 13- 59777 -

‘ embedding layer ‘

!

‘ flatten ‘

Dense

!

‘ Dropout ‘

|

‘ Dense(18)(sigmoid) ‘

R

B 3- 5 £ ** embedding layer -7
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333 A 8B E Y Word2Vece i# v £ -7
FEA Y PR e 2@ EaF A - BT R A AeFEL T u L

Frrgewasis o FA A f § AR B EMETE A B R R ASY

4 %5?’ i B ITLEB T TIE " S (pre-training) | »E2 = - BP 2w B L 12

(_,

M B PSR Sy o e R A

- L2 RHF U e E LR i‘%? v #-7 1B#% (transfer) 3| 1% B 4

Bk TR 2P BRI B AyREL dvihk o X0 ERRE AR -

Word2Veci# v £ Ho3] 3" U B de™ #777 :

I~

a. LY FFREEM, RO £ 2P0 F & B Skip-grams()iE (TR L 2
FYRFAL o BRGNP A5 T B i aR R S Ap e £ ;‘%'I}LF

Phie o2 R el o BldcpE d FF :ﬁgreen{rpinkif‘uz@é'z [EIC el e S gl QU

b 37T % F &2 Word2Veckid] » 3R A A BB AT L F AR

FORLAE (7R AR 0 £R 18 - Tokenizerdr £ feWord2VecHsa] & ) i 4% 0 14 1{ #-

& it 39 #-Word2Vec -3 mé}‘,% >R B TIH B R BEEHE N
1 »",g % BF ek ¥ T hEs ;J%;-ﬁ:ypgét ] —fn] * oo

C. P FREBHAIR > VOUBIE A DR Bk 0 A SRR 1 A
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L—i:

\1

S TR TV R F RO s v o A AT F K- % DNNAY S
B AR B 0 FyREs avcil L8 0 #Word2Veelp £ 4~ 1> &

% K trainable 143K % False» M@ L33k e KE ¥ ¥ apw £ - BBk

ﬁ%

Ko P - BEFUY PREOY 2@ oY %%J;”':;‘;)‘E&_ﬁqgﬁ

Word2Vec e -3 2" R ﬁé&rFEB 65 r 7 o

trainable=false
Word2Vec >

embedding layer ‘

|

‘ flatten ‘

i

‘ Dense ‘

l

‘ Dropout ‘

|

‘ Dense(18)(sigmoid) ‘

UEASAETS L]

Bl 3- 6 £ Word2Vec #-7%)]

3.3.4 #** TF-IDFencoding s3]
TFIDF1‘3“:Jm’}’g‘é‘aﬁﬁi&—‘:ﬁﬁg‘fric*é’;{ﬁ_‘#p%ﬁ,’, Flehs 1 h A ﬂ]’é’_?

B E R e ek REEE 2 W AR R TR R R RE R L R ]
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% 3- ITF-IDF ¢ %/

v TEAR | e ez pi 33 x N3 RS ke 4
S 0.391061 0.000000 0.368258 0.317072
S 0.000000 0.426079 0.334780 0.288247
N1 0.000000 0.312458 0.245505 0.000000
N 0.230036 0.000000 0.216622 0.186513

Bolki» F- LFHEBERARFTREAEANG < f m] [P 551 5
i 3% & TF-IDF e £ 4 g [ F &] 0 [0.391061 ¢ 0.000000]] ¢ H #ciE

fﬁ—@iﬂ* eE BALR 0 2 (5 F -3 TF-IDFeE £ % ff chi il =~ 4 G gt o

@R F & As LTE-IDF o € %f% chf R 23 240 By » § ink
RAPE drk AR E MG EHALEAN  NEAVRBAL BE - BT oA

SRR AT IR T - BAGRG B E DTG FRAFOE D o2 P
Foenlprld o Fp > AR H GRBREFYRLZ N FEHTHEFFRIL R

?1 Ak A A SRR R R Ea KB PV RITE o
A R CA) P @ * HTF-IDF encoding 7 10 4 5 71T = B ¢
a. F- K AEA R FRpRA G RE AL A WER T 32:64-128

53 e BGRTRIGE 0 P S F &4y Wnput dim o R TERE AR -

b. ¥ kiZRK HAZP OEMNFE O HERRDEBRER > VHLERER
A

AT 0 BT R R DEEGK 5025 it e
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EUREE S Sl AR LR EE RSEA S G

TF-IDF &3 20 3 28 4{?-&\?’]%]3- THr T o

‘ TE-IDF encoding \ — ‘TF-IDFEE‘

‘ Dropout ‘

}

‘ Dense(18)(sigmoid) ‘

FEK A R

@] 3- 7 £ ** TF-IDF encoding £}-%

34 B A= 2

Brahs RSN Y R BT AR o T 2 0 F BB A T A F
Brr - AN Pl h P B PR L R 3R A RA 0 R
B Ef o - BEGIET L EFFE S BAEY - 30 Rl T B
AAERAE S S SRR R e BEE Y B A BIRARRE AT s
iE A% ¥ § - i iy fI(Bernoulli distribution) 5 % € > 4cH3- 8477 o
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Multi-Class Multi-Label

C=3 | samples Samples

35| | o |3e|| € | | S

53

Labels (t) Labels (t)

Q [001] [100] [010] [101]

[010] [111]

B 3-8 HAiR4 2 J R4
https://gombru.github.io/2018/05/23/cross_entropy_loss/

AP 443% A& 35T b(example based)(# ¥ )ih & R dp ik ASTHRROR B I R A
BRAREFHZ TR REHEFIRREFTIO T G * - A0 R E
It e o TR ROR Rdp ik o TR Ap T L R H BAERIRR Y B F L8

Pan
4T 4

N
ey

*5‘31

B 7T 3 i fE 5 2 T 5(macro average)(E ¥ ) o & 0 T U AETF

Blfesrd GulRR R EF 2 R 8 0 B4 5 M $5(micro average)(F v ) o ¥ A 2 A

& (accuracy) ~

# & % (precision) ~ & > F (recall)

Z BeER AR A AR T
¥5(micro average)[27]4 %l d 11T 2N 4o ol

a. # 7L (accuracy) @ fKeras® - B Fyit i Hi(accuracy metrics)1 ¥ -3 0% e
I R N - A 8 O T | » accuracydp eh# categorical_accuracy

Bl dptheoiZdpthi & 4 * *ty true 7 onehottk 4> A y pred & » & i)

o

Blde F 4 &>y true s [[0, 0, 11, [0, 1, 0], [0, 1, 01, [1, 0, 0]]>y_pred % [[0.1,

0.6, 0.3], [0.2, 0.7, 0.1, [0.3, 0.6, 0.1], [0.9, 0, 0.1] 12453+  » H accuracy & 75%
BB 2 2 40T Dy trued® i 2tonehotsA5 3N TPy true new=[2, 1, 1, 0]
2_ 1 Rypy pred? i Bk & Pl B Iy pred_new=[1, 1, 1, 0] & &

y_true_newfry pred new#tit 3t 8 {8 17 F| B ¥ chcategorical _accuracy=75% o
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https://gombru.github.io/2018/05/23/cross_entropy_loss/

b. Binary accuracy: £ AT I REIER S A AEP F RS A A b))
Boh Tz afkd ) g 2 Ao f k& » ¥ ¥ Binary accuracy® 143K %
PHEE o - A %P 4E7 > Binary accuracy @3- 8 ¢ B & FEen i $k & frif
RILFEeDf kA& B BTG TR Ao f fk A ant b] o TPt 0§ 1§ R Aot
»| 7 ¥2 pF > Binary accuracy ¥ s € I i F PR HCA| e b A o T i

Binary accuracy 2t ;%3 B 40T @

k n
1 . .
Binary_accuracy = EZ Z[y].(l) = )’7].(1)] (3.1
j=1i=1

bldet = B Ay true s [[1, 0], [1, 1], [0, 17] > y_pred % [[0.98, 0.2], [0.2, 0.7],

[0.2,0.2] - ¥ Binary accuracy gk P18 % 0.5 » #7123+ 8 1) &k §.0.6666 -

c. % % Z(precision) : g 977 FELT Gk AT o FRR I e AT L

S B o ﬁ*‘w‘?\&ﬁ“r*ﬁ ER O IRAY 0 F 5 SRR G c H®F 3
Zom BEAIFERI 5 & betk A ¢ 0 3 0 IR E B o

29212’-; [yOas?]

recision =
p s 50
=14&ij= 1 Jj

(3.2)

bldet = B Ay true s [[1, 0], [1, 1], [0, 1]] > y_pred % [[0.98, 0.2], [0.2, 0.7],

[0.2,0.2]  precisionz* & 41 &k &1 o

v

d & 2>F(recall) : g terr3 FF L GehiR &7 o BRI Z B Gtk AT

=

)0 4 R B LR BIEAY 0 5 RTRE B0 A 2F R



a8

Zoom WA R 59 B AF B FRI|TF E D OE bl A > e TR IERIR S K

R

?:1 Z?:ll:y](l)/\ 5}](")]

: (3.3)
?21 Z?:l y](l)

recall =

blhcd = B4 Ay true s [[1, 0], [1, 1], [0, 1]] » y_pred & [[0.98, 0.2], [0.2, 0.7],

[0.2,0.2] ° recallz* & 41 £ §0.5 -

AFT 3 @ % accuracy ~ Binary_accuracy - precision 1 recall 2 1 5 %5 dp 4k o
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2 %25

AT HRAE L 2 fAF P iR RS 2 > & % 5 onehot encoding ~ embedding layer -

Word2Vec4 2 TE-IDF encoding » & & -7 ‘FK € XT3 AT E B L R ) e

]

0’1

Yeil v e HEERE R B SBER e BER MR REEE HET T 4] 22

RRASES ARG JIE T PR R R I F R Rk
R A R FE AT R MRERECTRY 2 AAE R ARG B

BAPSIAE R e - AR EFT ER R A o

4.1 7 %&&K 3+
F B SRR A e X3 AT R R bl A R R A S e
FeRE R A CRRBE CHBETC AL EE T AAFL Y S EFT - LT

'

25 sk B e B R TR S PR 4 P A R AT B

W B BT 2 B An R ] o

?%/ﬂ\ LTS i Fe B

®

% - FFE 2 * 7 onehot encoding#-3] > i iE P} B Maxlen (&L & ) foi!

FA R R R REHET A R

b. % = FE 1 % 7 TE-IDF encoding-?] » i€ i B Maxlen (&£ & ) oA

FARE FH L R R ML PP .

B

C. FIFFE AN E - oSk > FEEt dFaMaxlen (AL R ) foil

=
g
w
(7

7 7 embedding layertic 2] F % - i i 4 & Vector-Dim $-#c » 5 33

H A M R e

d %= DA Z e % o # % 7 Word2Vect A (TR % 0 W BN K
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Window size $-#c > #5373 2 $HHA it e 58 o

e FIMEIRBRETHEEL (8mE) 2 THE2 (SOLpF) > T

® R A

B2 R4 F R L B L8 PREAHLS50E - 1004 ~ 2508 ~ 500% -

e A B mRE LT B

g FoRPECEFE R ARl AT R (18mE) 2 T A2 (S0L )

cE -t R R BRI

B TL GNP R T OUE S T fRE B AR EPIER Y R 25 B
A B B B PRI B0 R R F R sk A R R B Y K

Lol 4R R PR G

4.2 § % - ~ £+ onehot encoding #-3|3" R %
% 7 * onehot encoding #-%|PF » Maxlen ( F¥EE B ) foi 5~ B L 2LF

£E il v P S ] FMAIR e L1 LR B REEE
B Maxlen e » A %W G 510152025 40 300 2 A KT A KA Bk 32~

64 ~ 128 fr 256 o AT A > K A f L 2o HRBHA R oA R
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# 4-1 #>% onehot encoding #3445~ & HI' R E K DR E
Neurons_ AR e
Maxlen _number _ val val
(HAELR) | #Hg~ accuracy. || Biary_ace accuracy | Binary acc
e | "™ w0 | wew
16 0.5599 0.9399 0.5545 0.9320
32 0.5729 0.9641 0.5651 0.9617
5 64 0.6380 0.9744 0.5991 0.9672
128 0.7144 0.9864 0.6518 0.9812

256 0.7139 0.9851 0.6516 0.9814

K Fd- 19 7 @ e RBlcs: 128 pF > VR E B3 cn 2 Fr 5 accuracy

m\L

=0.7144 ~ Binary accuracy = 0.9864 ~ val accuracy = 0.6518 ~ val Binary accuracy =
09812 ; A= 4 & = B #lc & 256 > PR 2 B F 0 & g7 5 accuracy=0.7139 >
Binary accuracy = 0.9851 ~ val accuracy = 0.6516 ~ val Binary accuracy =0.9814 - ¥
PE A B T G A RAP R R A A R 256FFF LT o b4

A BT 2EAR S AR 0 0 B TRLE o

4. 4-2 # % onehot encoding -4 5 L BB $HRIRE & P T

e
Maxlens = -
= | Neurons__number:| 15 3% 1000+ 18 f3edE % 10000
(%R g p
i (#4 AqE g ) Binary_accuracy~ . Binary_accuracy~ .
) accuracy+ Recalle Precisions accuracy” Recall® Precision+
=0.5¢ >0.6+ >0.7¢ >0.8¢ >0.9¢ >0.5¢ *0.6¢ >0.7+ *0.8¢ >0.9¢
16+ 0.5300- | 0.3614¢ | 0.9559¢| 0.9544| 0.9489| 0.9366<| 0.7269+ 0.8732¢ 0.5289¢ | 0.9610- | 0.9551° | 0.9540¢ | 0.9481¢ | 0.9353< | 0.7265¢ 0.8724¢ |t
320 0.5572¢ | 0.8646° | 0.96167| 0.9582°| 0.9515¢| 0.9417¢| 0.7430¢ 0.8574¢ 0.5564¢ | 0.9627¢ | 0.9603° | 0.9563¢ | 09508 | 0.9409° | 0.7471° 0.8967° |
5¢ 64+ 0.5978- | 0.9664¢ | 0.9652¢| 0.9643<| 0.9604<| 0.9539¢| 0.7922¢ 0.9052¢ 0.5971¢ | 09662 | 0.9635¢ | 0.9621¢ | 0.9587< | 0.9532° | 0.7920¢ 0.9035¢
128¢ 0.6505¢ | 0.8678¢ | 0.9662¢| 0.9659°| 0.9632¢| 0.9617¢| 0.7959¢ 0.9113¢ 0.6428¢ | 09720 | 097450 | 0.9737¢ | 09705 | 0.9691¢ | 0.7946° 0.3096¢
256¢ 0.6461° | 0.8665¢ | 0.9651°| 0.96437| 0.9615¢| 0.9599¢| 0.7980+ 0.9130¢ 0.6492¢ | 09743 | 0.9746° | 0.9710¢ | 09698 | 0.9682° | 0.7951° 09098° |

K E 4209 ¥ —g AR g A B s 128pF 0 154 )]%Ij‘irm&ﬁ_li % accuracy
=0.6505 ~ Binary accuracy >0.5 =0.9678 ~ Recall = 0.7959 ~ Precision=0.9113 ; 18 3%
e gr B % accuracy =0.6488 ~Binary accuracy >0.5 = 0.9720 ~Recall = 0.7946 ~ Precision

=0.9096 > + A=# & A B g S 256 BAE S Kk ehF o
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#. 4- 3 43t onchot encoding -7 ¥ 3" R 3 B el Fr

Neurons_ AR e
Maxlen _number _ val val

HAELER) | RWE~ accuracy. || Biary_ace accuracy | Binary acc
) | 0 " 0 | weeen

32 0.5729 0.9641 0.5651 0.9617

5 64 0.6380 0.9744 0.5991 0.9672

128 0.7144 0.9864 0.6518 0.9812

32 0.6574 0.9918 0.6237 0.9804

10 64 0.7504 0.9957 0.7452 0.9812

128 0.8298 0.9925 0.7908 0.9843

32 0.6581 0.9939 0.6338 0.9869

15 64 0.7973 0.9963 0.7967 0.9885

128 0.8829 0.9964 0.8610 0.9915

32 0.6665 0.9933 0.6317 0.9909

20 64 0.8006 0.9936 0.7661 0.9939

128 0.9262 0.9975 0.9340 0.9950

32 0.6717 0.9886 0.6809 0.9925

25 64 0.8242 0.9876 0.7943 0.9934

128 0.9461 0.9961 0.9654 0.9953

437 R T F R EAFERHAL RN SR BES 6 0 R ek BN
Aehida 3 FLEANPR B L R DL R k5 BRERIEFA 5~ B ETH 4o
Al e E AR - LB o PRy o A GBS AR B A

ERs €ERL FenEmS o

Flob o R T HABAE R 25 ERA G A BEKE 1280 2B E RS
Bl & e AipfAE E T o BL% Ilaccuracy =0.9461 ~ Binary accuracy = 0.9961 ~
val_ accuracy = 0.9654 ~ val _Binary accuracy =0.9951 - iz ey 4 P > 2B Sl &

AP RrskEY BB GaEafri R o
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#. 4- 4 #>* onehot encoding #-73) ¥ip| 2 2 i Fx F

Maxlen« e
= | Neurons__numbers| 15 # 4% % 1000+ 18 g 4% F, 1000
A& (28 7018 #)o Binary_accuracy+ . Binary_accuracy- .
e accuracys Recall: | Precisions accuracys Recall: Precision.
>0.52 5060 | 3075 | >0.80 | >09: >0.50 067 5072 >0.80 >0.90
32- 0.5572 | 0.9646: | 0.9616-| 0.9582-| 0.9515-| 0.9417-| 0.7490- 0.8974 05564 | 0.9627- | 0.9609- | 0.9563: | 0.9508- | 0.0409- | 0.7471- 0.8967-
5¢ 64 0.5978+ 0.9664 0.9652+| 0.9643<| 0.9604<| 0.9539<| 0.7922~ 0.9052 0.5971~ 0.9662~ 0.9635~ 0.9621~ 0.9587« 0.9532~ 0.7920~ 0.9035¢
1280 0.6505¢ | 09678 | 0.9662¢| 0.9659-| 0.9632°| 0.9617| 0.7959 091137 0.6488- | 09720- | 0.9745° | 0.9737° | 0.9705- | 0.9691° | 0.7946~ 0.9096+
32¢ 0.6124 + | 09816 | 0.9810<| 0.9799 { 0.9708 { 0.9701 { 0.8702 ¢ 09784 « 06137 « | 09830 4 0.9813 4 0.9802 < 0.9711 < 09750 ¢ 0.8705 |  0.9799 « [
100 64: 0.7087 + | 0.9855 | 0.9833 | 0.9831 { 0.9830 { 0.9812 | 0.8972 4| 0.9889 « 07103 + | 009863 | 0.9843 4 0.9841: | 0.9831 o 009818 4 0.8088 |  0.9904 » [
1280 0.7888 ~ | 0.9880 | 0.9874 | 0.9867 { 0.9851 { 0.9827 | 09202 4| 09910 & 0.7800 © | 00880 | 0.9874 4 0.9874 | 0.9842 4 009839 4 09213 o| 09915« [
32- 0.6338 ~ | 0.9945 | 0.9940 | 0.9910 { 0.9815 { 0.9794 | 0.9279 -| 09887 - 06242 » | 00945 | 0.9934 4 0.9934- | 0.9817 | 009805 < 09286 | 09899 « [
15+ 64 0.7823 0.9948 <| 0.9946-| 0.9932<| 0.9923 0.9919<| 0.9592 «| 0.9943 « 0.7820 < 0.9949 < 0.9947- 0.9943 | 0.9940¢ 0.9940~ 0.9601 < 0.9958 « |
1280 0.8599 < | 0.9964 | 0.9961 | 0.9956 | 0.9953 { 0.9950<| 0.9728 ¢|  0.9955 0.8592 © | 0.9964 4 09960 | 0.9955 ¢ 0.9955¢ | 0.9953- | 09734 |  0.9964 < [t
32¢ 0.6347 + | 09953 ¢| 0.9946 | 0.9941-| 0.9938 { 0.9935 { 0.9631 ¢ 09962 ¢ 06348 ¢ | 09964 4 0.9959 4 0.9949 ¢ 0.9947¢ | 0.9933 4 09638 | 09967 ¢ [t
20 64 0.7637 « | 09981 | 0.9972 | 0.9967 { 0.9962¢| 0.9959:| 0.9855 ¢| 09972 & 0.7637 ¢ | 09982 { 0.9975 4 0.9970 ¢ 0.9965¢ | 0.9960- | 09864 |  0.9978 « [
1280 0.9203 +| 0.0993 | 0.9985 | 0.9979 { 0.99752| 0.9973:| 0.9936 4| 09976 = 09201 o | 00996 | 0.9994 4 0.9990 | 0.9986 4 0.0975: | 09949 2| 09992 « [
32- 0.6675 + | 0.9978 | 0.9974 | 0.9968 { 0.9964 | 0.9947 | 0.9774 <] 09978 - 0.6686 « | 00975 | 0.9971 4 0.9969- | 0.9969 | 09961 4 09791 =| 09979 « [
25. 64 0.7916 + | 0.9981: | 0.0979| 0.9977 { 0.9974-| 0.9964 | 0.0948 |  0.9989 - 0.7925 + | 0.0992 | 0.9990- | 0.0988 | 0.9988 | 0.0981 4 0950 =|  0.9990 = [
128 0.9476 0.9986 «<| 0.9983~| 0.9980<| 0.9977<| 0.9971<| 0.9984 «| 0.9995 ¢ 0.9483 < 0.9996~ 0.9995 < 0.9994.~ 0.9991 < 0.9989~ 0.9987 < 0.9995 ¢« |

K F4-47 T AP AHABAERKXRE2S A KA BEKE 51280 RT o 2

IS5 5 i i (7355 - BLETZ e & B N2LF B4 i & I ° accuracy
=0.9476 ~ Binary accuracy >0.5 =0.9986 - Recall = 0.9984 ~ Precision = 0.9995 ; pt ¢} »
BISB mFE R A b o BB RTIZEY 41 ¢ th % »accuracy =0.9483 ~Binary accuracy

>0.5=10.9996 ~ Recall = 0.9987 ~ Precision = 0.9995 ° iz i #icdhy & B > pig B4 2
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#. 4-5 # > TF-IDF encoding $i-%) ¥t 2" % 5k 38 e ry &

Neurons_ AR e
Maxlen _number B val val
(HAELR) | #Hg~ acetiracy” | Bihary_ace accuracy | Binary acc
. (%) uracy (%)
i %) (%) uracy (%)
32 0.5754 | 09657 | 0.5691 0.9648
5 64 0.6428 | 0.9803 | 0.6048 | 0.9692

128 0.7207 | 0.9906 | 0.6588 | 0.9712
32 0.6587 | 0.9951 | 0.6257 | 0.9845
10 64 0.7515 | 0.9992 | 0.7176 | 0.9872
128 0.8318 | 0.9994 | 0.7936 | 0.9883
32 0.6593 | 0.9951 | 0.6362 | 0.9912
15 64 0.7999 | 0.9976 | 0.8003 | 0.9938
128 0.8858 | 0.9992 | 0.8639 | 0.9961
32 0.6688 | 0.9960 | 0.6330 | 0.9958
20 64 0.8063 | 0.9972 | 0.7685 | 0.9974
128 0.9350 | 0.9986 | 0.9380 | 0.9978
32 0.6776 | 0.9924 | 0.6857 | 0.9959
25 64 0.8309 | 0.9930 | 0.8024 | 0.9976
128 0.9475 | 0.9980 | 0.9668 | 0.9983

KEA-SP P LHER > AAFRHEE RN S BES & 0 532 ek EZ A
SHLEF FE A PR o MEAE RS R A F  BARTIEFH 55 B Mo b o
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el gy R o infaK B T 0 L% Placcuracy =0.9475 ~ Binary_accuracy = 0.9980 ~ val
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% 4- 6 #£*° TF-IDF encoding -7 ¥ P13 & en ik rx 5

R o
Maxlen:
Neurons__number+| 15 #4& % 1000+ 18 E 4R 1000 o
(HER on -

(GE Tk 90 Binary_accuracy+ . Binary_accuracy~ . e

) accuracye Recall> | Precisione accuracy? Recalle Precision
>0.50 5060 | 070 | 080 | >0.9¢ >0.50 5060 >0.70 >0.87 5090 o
32: 05575 o | 0.9654 o| 0.9622 { 0.9590 { 0.9519 | 0.9419 | 0.7494 2|  0.8982 = 0.5571 + | 09631 4 0.9619 4 0.9571 < 09515 4 0.9411 4 07473 2|  0.8970 & |o
50 64. 05982 o | 0.9669 2| 0.9654 { 0.9647 | 0.9607 | 0.9546 | 0.7929 o|  0.9062 = 0.5978 o | 09663 4| 0.9641 o 0.9628 | 09580 4 0.9537 4 07925 2|  0.9041 o |o
1282 06508 + | 0.9682 2| 0.9666 { 0.9662 { 0.9639 | 0.9620 { 0.7963 o| 0.9122 = 0.6489 + | 009722 4 0.97200 | 0.9715: [ 09710 4 0.9698 4 07948 2| 09106 <« |o
32 0.6129 | 0.9825 o| 0.9815 { 0.9807 | 0.9715 | 0.9705 { 0.8708 =|  0.0785 - 0.6139 + | 00840 | 0.9822 4 09812 < 07120 | 0.9698- | 0.8711 o]  0.9804 « |-
10¢ 640 0.7093 < 0.9863 <| 0.9839 0.9838 0.9835 0.9817 0.8977 | 0.9898 ~ 0.7106 < 0.9870 < 0.9844 < 0.9840 ¢| 0.9834 < 0.9827 < 0.8994 < 0.9912 « |o
128~ 0.7897 < 0.9885 <| 0.9878 0.9869 0.9860 0.9832 0.9208 | 0.9917 «~ 0.7891 < 0.9884 < 0.9880 | 0.9877~ 0.9846 < 0.9840~ 0.9223 « 0.9920 « |o
320 0.6343 < | 09954 °| 0.9948 { 0.9923 { 0.9820+| 0.9804 { 0.9282 <  0.9895 © 0.6349 © | 09951 4 0.9942 4 09940 | 09825 4 0.9807 4 09290 ¢| 09901 ¢ |o
15¢ 640 0.7826 ¢ | 0.9955 ¢| 0.9954 { 0.9938 { 0.9932 | 0.9922 { 0.9593 ¢|  0.9946 0.7829 ¢ | 09956 4 0.9954 < 0.9948 ¢| 09945 ¢ 0.9940¢ | 09606 ¢|  0.9963 ¢ |o
1280 0.8600 < | 0.9969 ¢| 0.9969 { 0.9959 { 0.9956 | 0.9953 { 0.9730 <|  0.9957 « 0.8596 ¢ | 0.9966 ¢ 0.9964 4 0.9959 <| 0.9958 4 0.9955¢ | 0.9736 ¢| 09971 « |o
32¢ 0.6348 | 0.9960 o| 0.9952 { 0.9945 { 0.9943 | 0.9939 | 0.9633 o|  0.9968 = 0.6357 o | 09972 4 0.9962 4 0.9951 ¢| 0.9950 4 0.9936 o 09643 «| 09972 ¢ |o
20: 64. 0.7645 + | 0.9984 4| 0.9977 { 0.9975 | 0.9963 | 0.9965:| 0.9861 2|  0.9980 = 0.7642 o | 00988 | 0.9980 4 0.9971 <| 09967 4 0.9965 4| 09869 2| 09982 « |o
1282 09296 | 0.9998 o| 0.9990 { 0.9985 { 0.9981 | 0.9980-| 0.9942 <|  0.9986- 0.9309 » | 00995: | 0.9995 | 0.9993- [ 0.9991 4 0.9979 o 09957 «|  0.99% o |-
32: 0.6677 | 0.9980 o| 0.9977 { 0.9975 | 0.9974 | 0.9954 { 0.9781 <|  0.9987 - 0.6691 + | 0.0981 | 0.9975 - 0.9970- | 0.9976 4 0.9966 | 0.9793 =]  0.9986 « |-
25. 64 0.7924 - | 0.0984 o| 0.9986 { 0.9982 | 0.9982| 0.9973 { 0.9950 |  0.9990 - 0.7932 + | 0.0998: | 0.9993 4 0.9990 <[ 0.9990 4 0.9988 < 0.9959 s  0.9992 < |-
128~ 0.9486 < 0.9988 «<| 0.9988~| 0.9986 0.9979 0.9979 0.9992 | 0.9995¢ 0.9487 < 0.9999~ 0.9997 | 0.9995~ 0.9995 < 0.9994 ¢ 0.9995 ¢ 0.9996+¢ |

nl
e

HFA4-6P Py 3R B EREID A EABHKE S 1280 mT™ > & #
ISE 5 Ry EF=h c BREIZE s ER ALY B4 i & - accuracy
=0.9486 ~ Binary accuracy >0.5=0.9988 ~ Recall =0.9992 - Precision = 0.9995 ; p* ¢} >
w18 mE e L o R R I|IZEY 1 F ch% % >accuracy =0.9487 ~ Binary_accuracy
>0.5=10.9999 ~ Recall = 0.9995 ~ Precision = 0.9996 o izt #icdp o f? > fiz B aF Tnd

#T > onchot encoding t-2] A i ficdy s £ ¢ B8 0 2L B chlE i ot

¥ 114 3 > TF-IDF encoding %) f Maxlen($+ % £ & )% #cit & 5 2511 2
Neurons  number(#! 5~ B #) S8k & 5 128 » £ 5|7 & F enBrr ¥ o 5§ TF-IDF#

o7 UEHDERE RLBHanaiE oo Y g 45 Ifil_ﬁ;"fr'/,;\*fré P E o

443 %= ~ £+ embedding layer #-3]' R % %
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# 4-7 £ embedding layer $i=

A 20 SR E B TR g

Neurons PR % TE
Vector-Dim Maxlen T accuracy | Binary acc val_ val_
(HBEELR) | M5~ - accuracy | Binary acc
. (%) uracy (%)

i #c) (%) uracy (%)

64 0.8143 | 0.9981 | 0.7739 | 0.9980

20 128 0.9422 | 0.9992 | 0.9456 | 0.9983

4 55 64 0.8391 | 0.9938 | 0.8098 | 0.9985

128 0.9542 | 0.9988 | 0.9730 | 0.9992

0 64 0.8199 | 0.9952 | 0.7836 | 0.9986

o 128 0.9506 | 0.9995 | 0.9529 | 0.9993

55 64 0.8467 | 0.9947 | 0.8174 | 0.9991

128 0.9620 | 0.9997 | 0.9808 | 0.9997

0 64 0.8293 | 0.9994 | 0.7888 | 0.9991

16 128 0.9576 | 1.0000 | 0.9614 | 1.0000

1 64 0.8548 | 0.9955 | 0.8431 | 0.9999

128 0.9710 | 1.0000 | 0.9880 | 1.0000

& F4-7% > 3 B hembedding layerficZ] # 0 Vector-Dim %83k & i~ pF > -7
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#. 4- 8 7>t embedding layer -7 4R 3 & e

BEe e
Maxlen«
. Neurons__numbere| 15 &4 % 1000< 18 B E#H % 10004 5
vectorDimd (HEE | o = :
(GERAEE Binary_accuracy» . Binary_accuracy e
&) accuracys Recallo | Precisions | accuracye Recalle | Precisions

5050 | 5060 | 3072 | >0.8: | 094 5050 | >0.60 | >0.70 | >0.8: | >0.90 o
200 64: 0.7705 +| 0.9985 | 0.9980 | 0.9979 | 0.9965 | 0.9963{ 0.9867 { 0.9989 = | 07732 » | 0.9993 { 09985 { 09972 | 0.9972 | 0.9968 | 0.9878 | 09991 = |-
. 1280 09371 +| 0.9987- | 0.9985: 0.9983¢ 0.9980:| 0.9975{ 0.9950 { 0.9991 = | 09373 » | 0.9996:| 0.9996-| 0.9995 | 0.9994 | 0.9980 { 0.9962 { 09993 |
2 64 0.7991 +| 0.9986 -| 0.9986- 0.9986 | 0.9983-| 0.9976 | 0.9957 { 0.9997 = | 07993 - | 0.9994-| 0.9994 { 0.9994 | 0.9993-| 0.9992 | 0.9968 | 09992 |

-
1280 0.9565 | 0.9990 -| 0.9990- 0.9988- 0.9984 | 0.9983 | 0.9992-|  0.9992- 09577 + | 0.9997-| 0.9996| 0.9995:| 0.0994-| 0.9997 { 0.9979- |  0.9994: |-
200 64 0.7786 <| 0.9988 « 0.9981 | 0.9980-| 0.9970 | 0.9969 0.9876 < 0.9998 - 0.7799 < 0.9997 0.9987 0.9975 0.9973~| 0.9971 { 0.9884 0.9996~ |
s 128¢ 0.9458 <| 0.9992¢ | 0.9990~| 0.9990-| 0.9985 | 0.9981+ 0.9958 0.9997 ~ 0.9469 < 0.9995¢ | 0.9995- | 0.9995- | 0.9994-| 0.9982 { 0.9979~ 0.9997~ |
25 64- 0.8077 <| 0.9990 « 0.9990-| 0.9988 | 0.9985~| 0.9979 0.9962 0.9995¢ 0.8055 < 0.9995¢ | 0.9995- | 0.9995 0.9993~| 0.9993¢ 0.9976 0.9996~ |

-
128¢ 0.9647 | 09993 | 0.9992 | 0.9992 | 0.9988 | 0.9985 | 0.9993<|  0.9996¢ 09671 ¢ | 0.9996¢ | 0.9996°| 0.9995¢| 0.9993¢| 0.9993- | 0.9987¢ | 099970 |o
200 64 0.7856 | 0.9990 < 0.9985 | 0.9984 | 0.9974 | 0.9971 | 0.9886 4  0.9996¢ 0.7862 + | 0.9997¢| 0.9989 | 0.9985° | 0.9983¢| 0.9980- | 0.9892 { 099970 |o
16 1280 0.9557 | 0.9994- | 0.9993< 0.9990¢| 0.9988 | 0.9986 0.9964 4  0.9996+ 09524 < | 0.9998¢| 0.9997+| 0.9997| 0.9996-| 0.9989: | 0.9979 4 099970 |o

"

25 64 0.8168 | 0.9994 4 0.9993 | 0.9990 | 0.9990-| 0.9981 | 0.9970 4  0.9996= 08153 « | 099987 | 0.9998+| 0.9998 | 0.9997| 0.9997- | 0.9982 {  0.9998: |o

o
1280 09731 +| 0.9995: | 0.9995 | 0.9994-| 0.9991 | 0.9989 | 0.9993-| 0.999= 09726 + | 1.0000:| 1.0000:| 1.0000:| 0.9999| 0.9998:| 0.9995:| 0.9998: |o

JEFA4- 89 Py IR BVector-Dim$ 8 § 5 16~ $E L RKE 5252 #H 5~

BEGKE 31280 7 0 ISEp R 7 - BB
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4 i se % IR o accuracy =0.9731 ~ Binary_accuracy >0.5 = 0.9995 ~ Recall = 0.9993 -
Precision = 0.9996; p* ¢t » 4 18 B mZE e A+ » B BRI ZEF 11 ¢ g % s accuracy
=0.9726 ~ Binary accuracy >0.5 = 1.000 ~ Recall = 0.9995 ~ Precision = 0.9998 - &% $ic
PP o hiz B4 T8 > embedding layerti 3] i )ﬁa)ﬁg@;ma\ B BE 0 2Ry
F e oI -

KA BRE%® > A * embedding layer $i-3]pF » 4 5 4 e Vector-Dim %
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# 4-9 ek AR R

Word2Vec B~ p R AR R A 02 R
PPz i 94%

2
P/ gk 98%
cHpEd ko 4 +BpRd Y 87%
PPz R 89%
< Ny 94%

3
LRI/ S i g 95%
FMpEd K d TEHRd v 86%
P p= PR R 98%
N LE A 94%

4
A PR & 2P 98%
I ke 4 T BpRd ¥ 91%

% Word2Vec #4279 % > % 27 Maxlen ($HE &) 28k % 2 20~
25 A4 oA BHEBKE 564128 W2V DIM £k B 54816 33 &1
Window size %¥#c> # 35 2 3 4 - FiFp A FF ZE 2 &7 F Window_size

SHTHERLER o
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#. 4-10 £ > Window_size $-3] 442" 3R & sk 3F chlFx ¥

window-size< | vector-Dim«| Maen- | Newrons_numbers il s i
(HERE) (#¥ g TE ) accuracy (%).- Binary_accuracy (%) | val accuracy (%) | val_Binary_accuracy (%) |

"o fae 0.8231° 0.9982¢ 0.7838¢ 0.9980° B

] 128+ 0.9512¢ 0.9993¢ 0.9539¢ 0.9984¢ E

& ] 642 0.8459+ 0.9940¢ 0.8170¢ 0.9986¢ R

2 1280 0.9619¢ 0.9983¢ 0.9823¢ 0.9993¢ i

] 6ae 0.8278¢ 0.9952¢ 0.7921¢ 0.9988¢ i

. . 20 128+ 0.9565¢ 0.9996¢ 0.9611¢ 0.9995¢ E
] 6ac 0.8543¢ 0.9949+ 0.8250¢ 0.9993¢ E

25 1280 0.9717+ 0.9999+ 0.98872 0.9998° i

] fac 0.8350¢ 0.9996¢ 0.7983¢ 0.9991¢ i

Lo 200 128¢ 0.9627+ 0.9997¢ 0.9695¢ 0.9997° B

] 6ac 0.8608¢ 0.9956¢ 0.8503¢ 0.9990¢ E

25 1280 0.9769+ 0.9999+ 0.9972¢ 0.9998¢ R

] fac 0.8289¢ 0.9982¢ 0.7913¢ 0.9980¢ i

. 20° 128+ 0.9594¢ 0.9992¢ 0.9608¢ 0.9984¢ i

] 6ac 0.8545¢ 0.9940¢ 0.8241¢ 0.9986¢ E

2 128+ 0.9693¢ 0.9991¢ 0.9856¢ 0.9993¢ E

] 6as 0.8331¢ 0.9953+ 0.7968¢ 0.9988° i

. . 20° 128¢ 0.9673¢ 0.9997¢ 0.9652¢ 0.9994¢ i
’s. fae 0.8580+ 0.9949¢ 0.8343° 0.9992° B

128+ 0.9765¢ 0.9998¢ 0.9941¢ 0.9999¢ E

] 642 0.84637 0.9996+ 0.8049¢ 0.9993¢ R

] 20° 128¢ 0.9706¢ 0.9998¢ 0.9803¢ 0.9998¢ |

166 ’s. fas 0.8720¢ 0.9957¢ 0.8619¢ 0.9957¢ i

128+ 0.9856< 0.9999+ 0.9999¢ 0.9999¢ E

] 6ac 0.8381¢ 0.9984+ 0.8005¢ 0.9981¢ E

] 20° 1280 0.9648¢ 0.9992¢ 0.9675¢ 0.9985¢ i

& ] 6ae 0.8612¢ 0.9942¢ 0.8302¢ 0.9988¢ i

25 128¢ 0.9780¢ 0.9992¢ 0.9934¢ 0.9995¢ B

] 6ac 0.8395¢ 0.9954¢ 0.8049¢ 0.9988¢ E

] ] 20 1280 0.9724¢ 0.9998¢ 0.9728¢ 0.9995¢ R
& 8 ] fac 0.8666< 0.9951¢ 0.8421¢ 0.9992¢ i
2 128¢ 0.9848¢ 0.9999¢ 0.9995¢ 0.9999¢ B

] 6ac 0.8559+ 0.9997+ 0.8102¢ 0.9994¢ E

) 20¢ 128+ 0.9769< 0.9999+ 0.9854¢ 0.9999¢ g

1o ] 6as 0.8772¢ 0.9958¢ 0.8671¢ 0.9996¢ i

2 1280 0.9921¢ 0.9999¢ 0.9999¢ 0.9993¢ i

WL E4A4-10° > R A Window size¥? » 4 5

i e Window size ¥k

PR o4 Al gk s ARG o 9 E_ A Window size ¥k B L 4

Vector-Dim -8k % 2 16 %A £ B S8k % 2254 S~ B#ck & 5 128 T™ »

BLRD|ZEY I F i

o L gm 3

v Bt S & T BB Placcuracy =0.9921 -

Binary accuracy =0.9999 ~ val accuracy =0.9999 ~ val Binary accuracy =0.9999 -
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Vector-Dim % #c3%

Binary accuracy>0.5

4%

®#cK B 5 128PF > accuracy ~ Binary accuracy>0.5

5325109999508 Fr 5 18 3 B Window size 58k & 5

’
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Recall - Precisioni.%
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i g B bR A o ip LA F LW Word2Vece i w £ A
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= % $10.9999 £ 3

2 ~ Vector-Dim % #c3

# $]0.9999h Fr k7 o

I

MoTap - e — - g
window-sized vector-Dim<| (# & & Ne“.m"s, numb,erd i 18 S 4, 1000 !
- (Fam A ) Binary_accuracy® ) i i Binary accuracye X o
E)e accuracy? Recall® | Precision< | accuracy~ Recall® | Precisions
>0.5¢ | 067 | >0.7¢| >0.8¢| >0.5¢ >0.5¢ | >06¢ | >07¢ | >0.8¢ | >05¢
2o 64¢ 0.7788< | 0.9990| 0.9984- 0.99814 0.9968 0.9965< 0.98767| 0.9995¢ 0.7786° | 0.9995¢| 0.9989<| 0.9987| 0.9985-| 0.9984¢| 0.9886<| 099%6- |-
i 1280 0.9452° | 0.99917| 0.9987- 0.99857 0.99854 0.9578| 0.9956| 0.9995° | 054437 | 0.99987| 0.9998¢| 0.99977| 0.99957| 0.9994| 0.99707| 03996~ |-
* 25 64¢ 0.8072< | 0.9991| 0.9991 0.9988+ 0.9984 0.9980< 0.9966¢| 0.9995¢ 0.8075¢ | 0.9998¢| 0.9998<| 0.9997| 0.9996<| 0.9395| 0.9976<| 099%6° |-
128¢ 0.9644< | 0.9994<| 0.9992 0.99899 0.99884 0.9984<| 0.9997¢| 0.9996° | 0.9652° | 0.9998¢| 0.9998<| 0.9997| 0.9996<| 0.9396°| 0.9986<| 0.9996° |-
640 0.7844< | 0.9990| 0.9985- 0.9983 0.99754 0.9573<| 0.9884¢| 0.99950 | 0.7861c | 0.9999¢| 0.9998¢| 0.9995¢| 0.9995| 0.9994| 0.9891°| 0.9996° |-
. o o 128¢ 0.95547 | 0.9995| 0.99954 0.9993 0.9988 0.9984:| 0.99667| 0.9996¢ 09558~ | 0.9999| 0.9998¢| 0.9997¢| 0.9997-| 0.9395-| 0.9986<| 0.9996- |-
25 64¢ 0.8151< | 0.9994<| 0.9992 0.99914 0.9989 0.9983<| 0.9967¢| 0.9995¢ 0.8135¢ | 0.9999¢| 0.9998<| 0.9997¢| 0.9997-| 0.9395| 0.9985<| 09996 |-
128¢ 0.9735¢ | 0.9997+| 0.99954 0.9994+ 0.99914 0.9988<| 0.9997¢| 0.9996¢ 0.9764< | 0.9999¢| 0.9998<| 0.9998¢| 0.9997-| 0.9396¢| 0.9996<| 099%6° |-
640 0.7909° | 0.9991| 0.9988 0.9986 0.99774 0.9975 0.9891¢| 0.99950 | 0.7923< | 0.9999¢| 0.9998¢| 0.99967| 0.9995| 0.93957| 0.9898-| 0.9996° |-
) o 128¢ 0.9638~ | 0.9998| 0.9996 0.99924 0.99914 0.9389-| 0.9971¢| 0.9996¢ 05590~ | 0.9999¢| 0.9998¢| 0.9998¢| 0.9997-| 0.9396-| 0.99867| 099970 |
1o 25 64¢ 0.8244< | 0.9997+| 0.9997+ 0.99924 0.9992 0.9984<| 0.9979¢| 0.9995¢ 0.8224< | 0.9999¢| 0.9998<| 0.9998¢| 0.9997-| 0.9397| 0.9988<| 09996 |-
128¢ 0.9796< | 0.9998<| 0.9996 0.9996< 0.99954 0.9993<| 0.9997¢| 0.9996¢ 09811+ | 0.9999| 0.9998<| 0.9998¢| 0.9997+| 0.9397| 0.9998<| 09997 |-
] 640 0.7871- | 0.9994| 0.9989- 0.9984 0.99714 0.9968:| 0.9884¢| 0.9997¢ 07841~ | 0.9998| 0.9992¢| 0.9990¢| 0.9990-| 0.9388| 0.9894¢| 099970 |
" o 128¢ 0.9533¢ | 0.9994<| 0.9989- 0.9988+ 0.9988 0.9981<| 0.9962¢| 0.9997¢ 095137 | 0.9999¢| 0.9998<| 0.9998¢| 0.9997+| 0.9395¢| 099772 09997 |-
. 640 0.8154° | 0.99957| 0.9995 0.9989-] 0.99854 0.9983<| 0.9974¢| 0.9997- | 0.8157- | 0.9999¢| 0.9998¢| 0.9998| 0.9996| 0.9396°| 0.9984-| 099972 |
1280 0.97220 | 0.9998| 0.9995 0.99914 0.99914 0.9986<| 0.99977| 0.9998° | 0.5727- | 0.9959¢| 0.9998¢| 0.9998| 0.9997-| 0.9997-| 0.9993-| 09998~ |
] 640 0.7901- | 0.9991<| 0.9989- 0.9985 0.99794 0.9577-| 0.9891¢| 0.9997¢ 07924~ | 0.9998| 0.9997¢| 0.9996¢| 0.9996| 0.9392| 0.9899-| 0.9%8- |
. o o 128¢ 0.9650< | 0.9998<| 0.9998 0.9996+ 0.9992 0.9988<| 0.9975¢| 0.9998¢ 0.9648¢ | 0.9999¢| 0.9999<| 0.9998| 0.9998<| 0.9397| 0.9993-| 09938 |-
64° 0.8224° | 0.9998| 0.9996 0.9994 0.99944 0.9987:| 0.9972¢| 0.9997- | 0.8216- | 0.9999¢| 0.9998-| 0.9997| 0.9997-| 0.9996°| 0.9995-| 09998~ |-
> 1280 0.98220 | 0.9999| 0.9998 0.9996 0.99934 0.9390<| 0.9998-| 0.9998- | 0.9857< | 0.9999¢| 0.9998-| 0.9999| 0.9999-| 0.9998°| 0.9997-| 09998~ |
] 640 0.79627 | 0.9993| 0.99914 0.9988 0.99794 0.9578| 0.98967| 0.9997¢ 07984~ | 0.9998| 0.9998¢| 0.9997¢| 0.9997-| 0.9398| 0.9905¢| 09998~ |
15 o 128¢ 0.9720< | 0.9998<| 0.9998 0.9994+ 0.99934 0.9992¢| 0.9978¢| 0.9998¢ 0.9657¢ | 0.9999¢| 0.9999¢| 0.9999¢| 0.9999-| 0.9998| 0.9993<| 09938 |-
640 0.8320- | 0.9999| 0.9999- 0.9995 0.99954 0.9388:| 0.9988<| 0.9997¢ 0.8294- | 0.9998¢| 0.9998¢| 0.9997| 0.9997-| 0.9398| 0.9995:| 0.99%8- |
= 128¢ 0.98617 | 0.9999| 0.99974 0.9996 0.99964 0.9395:| 0.9998¢| 0.9998¢ 09896~ | 0.9999¢| 0.9999¢| 0.9999¢| 0.9999-| 0.9398| 0.9998-| 0.99%8- |
2o 64¢ 0.7954< | 0.9999¢| 0.9993 0.9986¢ 0.99754 0.9370< 0.9893¢| 0.9998¢ 0.7895¢ | 0.9999¢| 0.9999<| 0.9998| 0.9998<| 0.9397¢| 0.9902¢| 09938 |-
i 1280 0.9614< | 0.9998| 0.99917 0.9950 0.9990 0.9984:| 0.9968| 0.9998- | 0.9583< | 0.9999¢| 0.9998-| 0.9999| 0.9998-| 0.9398°| 0.9985-| 09998~ |
- 64¢ 0.8235¢ | 0.3999| 0.9999- 0.9395 0.9986+ 0.9387<| 0.99837| 0.9935¢ 0.8239¢ | 0.3959¢| 0.9998¢| 0.9938| 0.9998-| 0.9397| 0.9992-| 03998 |
= 1286 0.98017 | 0.9999| 0.99974 0.99924 0.99914 0.9390<| 0.9999¢| 0.9933¢ 098027 | 0.9999¢| 0.9999¢| 0.9999¢| 0.9998-| 0.9398| 0.9999-| 09933~ |
2o 64¢ 0.7959¢ | 0.9993¢| 0.9993 0.9988+ 0.9984 0.9981 0.9899¢| 0.9939¢ 0.7986¢ | 0.9999¢| 0.9999<| 0.9999¢| 0.9998<| 0.9397¢| 0.9906-| 09998 |-
i i 1280 0.9746° | 0.9999| 0.9999 0.9999 0.99954 0.9391<| 0.99837| 0.9935 | 0.5737- | 0.9999¢| 0.9998-| 0.9999| 0.9998-| 0.9998°| 0.5995-| 09959~ |
o 8 64° 0.82987 | 0.99997| 0.9995- 0.99957 0.99954 0.9993<| 0.9977¢| 0.935 | 0.8296- | 0.3999¢| 0.9998-| 0.9999| 0.9999-| 0.9998| 0.5993-| 09998~ |
= 1286 0.99107 | 0.9999| 0.9999+ 0.9998 0.99964 0.9993 0.9999¢| 0.9933¢ 059497 | 0.9999¢| 0.9999¢| 0.9999¢| 0.9999-| 0.9398¢| 0.9999<| 09933~ |
640 0.8014< | 0.9994| 0.9994- 0.9950 0.99894 0.9387:| 0.9901¢| 0.9935 | 0.8045¢ | 0.9959¢| 0.9998-| 0.9999| 0.9999-| 0.9999| 0.9911°| 09998~ |
o o 128¢ 0.9801< | 0.9999| 0.9999+ 0.9999 0.99964 0.9395- 0.9986¢| 0.9933¢ 057237 | 0.9999¢| 0.9999¢| 0.9999¢| 0.9999-| 0.9999| 0.9999-| 0.9933- |
e ] 640 0.83967 | 0.99997| 0.9999+ 0.9999 0.99984 0.9993 0.9996¢| 0.9933¢ 0.83657 | 0.9999¢| 0.9999¢| 0.9999¢| 0.9999-| 0.9999| 0.9999-| 0.9933- |
> 128¢ 0.9925¢ | 0.9999¢| 0.9999 0.99994 0.99984 0.9998 0.9999¢| 0.9999¢ 0.9980¢ | 0.9999¢| 0.9999<| 0.9999¢| 0.9999-| 0.9399¢| 0.9999<| 09939 |
™ ¢ 45 ’ - 9 2 4% . 2 , v
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4.6 = FAHEA B @ St R
Ryp o e A7 F#4 7F % > » % % onehot ~ TF-IDF ~ embedding layer ~

Word2Vecr fBHE3] » 08 B Wl F 45 b th AT > KA W0 U £ B

2412 B 15 Lop e v AR B i Sl

Rl l+
A window-size| vector-Dim:| Maxlen | Newrons...oumber LIF #0003 Total params+| Trainable params«| Non-trainable m«’
(#ERE)N (FELEH) Binary_accuracy+| . l+
accuraCWT Recall¢| Precision+ i
One hot+ -4 - 25¢ 128¢ 0.9476+ 0.9986+~ 0.99844 0.9995+¢ 674,220 674,220« 0 J+
TF-IDFe - - 25« 128 0.9486+ 0.9988+ 0.99924 0.9995« 3,328« 3,328¢ 0«
embedding layer< - 16+ 25+ 128+ 0.9731« 0.9995+ 0.99934 0.9996+ 58,450+ 58,450+ 0+
Ae Ae 25¢ 128¢ 0.9801+ 0.9999+~ 0.99994 0.9999+ 14,257+ 10,929+ 3,328¢ I+
Word2Vees 40 8¢ 25¢ 128~ 0.9910+ 0.9999+~ 0.99994 0.8999+¢ 28,257+ 24,929+ 3,328¢
40 16¢ 25¢ 128~ 0.9925+ 0.9999~ 0.99994 0.8999+¢ 56,257+ 52,929+ 3,328¢

K F4-127 > Fonehotic ] A ¥t E R XE 2 25 S~ Bk § 5 128pF
FEX A B A7 TF-IDFH-A| 3B & BRRE 5 254 S~ B#c B 5 128 w5 4
B 4% 9 5 embedding layerfic?] fevector-Dimik % % 16~ ¥AE A% % 2 254 &~
b #cK B 5 128pF Faw S £ &4 o Word2Vectic 3] 4 W &= 87 I S 8™ a5 yRad
I EAFen s 2B 5 % - fAwindow-size X ¥ 7 4 - vector-Dim*E ¥ 7 4~ #HAEEL R K
P 25 -A A BEE 5 128 % - fAwindow-sizek ¥ 5 4 -~ vector-Dimik ¥ &
B AL ARE: 25 HEABHEKXE - 128 % = fAwindow-sizek & 5 4

vector-Dim#t % % 16~ $PHE B X B 5 254 S B#HcK B 5 128
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24-13 & 18 X h% 0 v BT B & Sk

Rl o
s ] ) tor-Di Maxlen< | Neurons__number:| 18 g 3848 7, 1000~ _— _—— R o
window-size«| vector-Dim | . = otal params+| Trainable params+| Non-trainable params|
= (HERE)N (hEams)e Binary_accuracys paams params paramse
accuracy{— 1 Recall®| Precision«|

»0.5¢ o
One hote -2 - 25¢ 128¢ 0.9483 0.9996¢ 0.9987 | 09995 4 674,220~ 674,2200 [ &l
TF-IDFe -2 - 25¢ 128¢ 0.9487 0.9999¢ 0.9995 [ 0.9996+ 455,798« 455,798+ 0e ol
embedding layerd - 16« 25¢ 1280 0.9726 1.0000~ 0.99954 0.9998~ 3,328¢ 3,328¢ [ &l
40 40 25+ 128+ 0.9802+ 0.9999+ 0.9999+ 0.9999+ 14,257+ 10,929+ 3,328+ ©
40 80 200 1280 0.9737¢ 0.9999¢ 0.99994 0.99939+~ 23,1370 20,4490 2,688 &l
40 8¢ 25+ 128+ 0.9949+ 0.9999+ 0.99994 0.9999+ 28,257+ 24,929+ 3,328+ ©

Word2Vec+
4a 16« 20¢ 128¢ 0.9723« 0.9999+ 0.99994 0.9999+~ 46,017« 43,329« 2,688« |«
40 16+ 25+ 64+ 0.8365+ 0.9999+ 0.99994 0.9999+ 30,529+ 28,865A0 1,664+ ©
4a 16« 25« 128¢ 0.9980+ 0.9999+ 0.99994 0.9999+~ 56,257« 52,929+ 3,328« Bl
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FET T St Maxlen (A E R ) FlckE 5 25 A A BESHGKE 5128
W2V DIM %-#ck % 516 > Window size % #cik & 54 - S F % > chp 1325

B BT R T AP A S o W T T ap i Sl W Sg AR IR T LR
Pl AR e T RS R R R Mo B AT R A TR P i S
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Blade !
18 i sge 50 #5410

Binary_accuracy - Binary_accuracy .
accuracy+ Recalls| Precision+| accuracy+| Recall| Precision+
=0.5¢ =0.5¢ f
One hots 0.9420+ 0.9936+ 0.95014 0.9531+¢ 0.59388+ 0.9893¢ 0.98864 0.9526+ |
TF-IDRe 0.9389+ 0.9517+ 0.95214 0.9529+ 0.5415+ 0.9528¢ 0.95214 0.9524+ |
embedding -

| 0.5667+ 0.9550¢ 0.99174 0.9940+ 0.5680+ 0.9926+# 0.99374 0.9530¢

ayers

Word2Ves | 0.5910+ 0.9915+ 0.959034 0.9530+ 0.9854+ 0.9911+ 0.959474 0.9505+ |

A4 4B % > RBEHRLTHRY 185 #0505 5 o] e 46407

(onehot ~ Embedding layer ~ Word2Vec ~ TF-IDF ) ™5 &% » v 10 (8 40T 35
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489 5% ~ RUEFTHEB LT b Lkt SR ERF PP
AN AT R RS F TR BB A 5 10005 P> # * % Hcwindow-sizek ¥ 5

4~ vector-Dimk % 516~ AL B EXE Z25 A S~ BHKE 5128 > fahcd=
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% 4-15 % B3
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eche B0 &
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LR E B ey

FEF e B plE o W B E A 250 ~ 100 ~ 250 ~ 500

ELER = 8 BA. window-size - | vector-Dim Maxen- Net{ro_nWS_' number- 21353 Lir
(HERE)| Grea@amn) accuracy (%) | Binary accuracy (%)| val accuracy (%)o | val Binary aceuracy (%)|
One hot - - - 250 1280 03873+ 0.7457 0.4013+ 0.7775+
TF-IDF+ - - 250 128 0.4476+ 07426+ 04543+ 07712+
20 embedding layer o 16+ 250 1280 0.6994 - 08143+ 0.6838+ 0.8350+
Word2Vec. 40 160 250 12870 07756 0.8509 - 0.8131- 0.8431+
One hot - - 25+ 128 0.4690 0.8809 05539+ 0.8684
TF-IDF+ - - 250 128 0.5437+ 0.8818+ 05841+ 0.8780+
100+ embedding layer o 16+ 250 1280 07382+ 0.8846+ 07512+ 0.9062
Word2Vec: 4. 160 250 12870 0.8297. 0.8881- 0.8598+ 09173+
One hot - - 252 128 0.5508> 0.9161- 05865+ 0.8994.
2500 TF-IDF» = - 25+ 128 06397 0.9210+ 0.6540+ 0.9048+
embedding layer- - 16+ 250 128 07771+ 0.9349+ 0.7785+ 0.9375+
Word2Vec: 4. 160 250 12870 08839+ 0.9454- 0.9065+ 09515+
One hot - - 252 128 0.6926- 0.9512- 0.6992+ 0.9303+
500- TF-IDF» = - 25+ 128 0.7358 0.9602+ 0.7238- 0.9515+
embedding layer - 16+ 250 1280 0.8159+ 0.9652+ 0.7958+ 0.9687
Word2Vec: 40 160 250 12870 0.9380+ 09726+ 09532+ 09797+
K F4- 159 > FRIVRE FHFE LT F 52 50L TR EF > onehot 3] ¢ accuracy

=0.3873~Binary accuracy =0.7457~val accuracy=0.4013~val Binary accuracy=0.7775 ;

TF-IDF -3

val Binary accuracy= 0.7712

Binary accuracy =
Word2Vect-3
val Binary accuracy= 0.8431 - ¥ L& T >

FE G ArrE e kA > Word2Vee 53

*accuracy =0.7756 ~ Binary accuracy = 0.8509 ~ val accuracy=0.8131

0.8143 ~ val_
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Binary accuracy-| . Binary accuracy . .
accuracy e Recall-| Precision+ accuracy e Recall- Precmonp.
One hot» 0.3195« 0.9366+« 0.5732+ 0.6223¢ 0.3566+« 0.9318+« 0.4853+ 0.6647+ |

TF-IDF « 0.5203- 0.9608 « 0.5929+ 0.6722¢ 0.5009- 09473+ 0.6468- 0.7415+
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HA-167 o FIRREE G5 F HeS0L FoRPE o 155 f T4 ¢ onehot
accuracy = 0.3195 ~Binary accuracy>0.5 =0.9366 ~Recall = 0.5732 ~ Precision = 0.6223 ;

TF-IDF#-3] : accuracy = 0.5203 ~ Binary accuracy>0.5 = 0.9608 ~ Recall = 0.5929

’

Precision = 0.6722 ; embedding layer 3] : accuracy = 0.5672 ~ Binary accuracy>0.5 =
0.9736 ~ Recall = 0.7985 ~ Precision = 0.7892 ; Word2Vec#-3| : accuracy = 0.6833 ~
Binary accuracy>0.5 = 0.9759 ~ Recall = 0.8348 ~ Precision = 0.8506 ; 18% 5 #& 7 44 ¢

onehot -3 taccuracy = 0.3566~Binary accuracy>0.5 =0.9318~Recall = 0.4853 ~Precision
= 0.6647 ; TF-IDF#-7] : accuracy = 0.5009 ~ Binary accuracy>0.5 = 0.9473 ~ Recall =
0.6468 ~ Precision = 0.7415 ; embedding layer - %] @ accuracy = 0.5224 -
Binary accuracy>0.5 = 0.9684 ~ Recall = 0.7924 - Precision = 0.7301 ; Word2Vec#-7] :
accuracy = 0.6586 ~ Binary accuracy>0.5 =0.9770 ~ Recall = 0.8260 ~ Precision = (0.8178 -
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) % & accuracy«| Binary accuracy>0.5. recall- | precision-| accuracy-| Binary accuracy>0.54 recall+ | precision4
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