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ABSTRACT : The purpose of this study is to transform the sub-categorization terms of the National
Science and Technology Standards Classification System into technical keywords by applying a machine
learning algorithm. For this purpose, AttentionMeSH was used as a learning algorithm suitable
for topic word recommendation. For source data, four-year research status files from 2017 to 2020,
refined by the Korea Institute of Science and Technology Planning and Evaluation, were used. For
learning, four attributes that well express the research content were used: task name, research
goal, research abstract, and expected effect. As a result, it was confirmed that the result of MiF
0.6377 was derived when the threshold was 0.5. In order to utilize machine learning in actual work
in the future and to secure technical keywords, it is expected that it will be necessary to establish
a term management system and secure data of various attributes.
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1. AttentionMeSH

e

B Ao 43 g4y 4SS AttentionMeSHo |t o]gl- #5324 3l%o] o] ¢
25 vy st= A #H(National Library of Medicine, NLM) o] A4S iAoz it
Atk MeSHE 285414 %2 Medical Subject Headings) 2] %= NLMo] 93k 9|8t
Hoke] FAH Rt MeSHe 19600 A AVE o] F A&HH 02 N =] A= 7,
£ol5 F7I5laL o A AA o8 Hore] g+ EAoj3]Ho g 457 3tk NLM2 32
2% Medical Text Indexer(°lst MTI) S &5t 522 FAlolE YHske Was 7HAd
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o] Zoj7} 7153 h3E F2819 = BioASQ ChallengeZ} tiE 2 ¢l Aglo|th

BioASQ+= A=2lhtoke] ofm| A1zt Aeojgg Al Ao HolHME 45 5408
sk tis]2 w)=F = H 749 (National Institutes of Health, NIH) 3 NLM<2] 2] s}l 24 ¥t}
o] th3]ellA] AFA], FAlo] F3 A Sl tisEAQl B F 7 E, shbs DeepMeSHO]
o, T2 3= AttentionMeSHe|th DeepMeSHE BioASQ Taskba Ao A -5 4491
Fdolti(Jin et al., 2018). BioASQ Taskba= 2017l NH = A 32 PubMed”t e&4]<]
ZE5S ARIglelE ZEMAE 7|F0E gt A DeepMeSH 85 Hlo|H&= PubMed ] ¥
o]E]7} MeSH &ol& 33 20133 F-E 20179741 2] 71AAE dolE1 S &-&319]t) 33
AttentionMeSH+ 20180l AT BioASQ Task6a®l Aol

2018'AN= 6a st 6b 7 70 FHAZE FAIOl HEA = Y=, 6as AT ok titE 22l
oJm)#] 2o](large-scale biomedical semantic indexing) ©1H, 6be A§ 2|8} Ho} oju|z] & oStk
(biomedical semantic question answering) ZFAAch AttentionMeSHE ml= H#Z F8FHojgt
(The State University of New York at Buffalo, USA) 977129 Ax=2M(BioASQ, nd. -a,
BioASQ, nd. -b). SFHlelE e $aE|Ee] =i T2 T3l U= o] & AelA ShF
dv|EoE &8t Jin et al.(2018) 2 AttentionMeSH7F zh= 7H4 & 5307 Hdo] =
43 A e] folghs Stk AttentionMeSHE BioASQ Chanllenge Task6a®] »Fx2F F=of] 1]
g RS ARl A= (MiF, Micro F-measure) 0.66358 @432H, o] & 9449 Rd=
0.684°1 77k MiF Ad5< 243tk AttentionMeSHS| 742 (19 1)3 2tk

Attention Matrix

[Binary Cross-Entropy Loss]
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ostract ! I I Binary|Encoding B
o || (Wi wia WiL, | = s
[ F— . x“c::‘m-m Vacusoos o A o
(x]s i-th Tokenize|& Embed o8 oy Y Ducers Pacosversics
Mesh: 0 Article _ [ — Gradient Duveres vasna: g
Journal Name: Dadetes Melns/ciassficatco  Maltua'etiony”
—_— Pediatyic Diabetes e et Based -
— [ cinical diagnosi i Dateres Vetnaiomescs Optimization e
iabetos. Diadeies Metbatherasn: Prediction
K(VN oo 15000 pacgie. The vue Label
’ e oo na “ Training Inference

(%l 1) AttentionMeSH #M=(Jin et al., 2018)
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(% DolA EXo] AttentionMeSH &AE|FolA = 41 o] 25, A&, Ad A& £A=
A9 ©of7F JEETh o] YHAES T 3NZAH(BIGRU) o] FwE o] Tls Q143
t}, o] % 58 LFXZHE k-NN(k-nearest neighbors) & 2lES 83l 25 85+
MeSH &o17} $HE FZ=m, MeSH7F 23Eo] glo™ s §ofqt attention WAUF
F¥3}E 7, o]E vk~ wiAYF (masking mechanism) ©]2F F-2t} MeSHSF #HH 57 24
29 AAsE 7H7te] $H MeSH £9]ol+= attention 7FX&E sttt

AttentionMeSH7} Aol F3& f18l Aelsh= 2 ©leF A2 (E 1) 3 o] 7hds]
44 + ok

=

(E 1) AttentionMeSHS| FHof =X Xz| THAIF &Al(Jin et al., 2018)

A oA A WA U
<A AAE A8 7 7IAK] A ol E, AlE, 289 S8 EFgske W
ceRr N (Ve 8137, des Qe 7))
Document «D=[W,.. W)TE R (L A3 o2, AE 2 22 & Woj9] 4, wi= 917 ol
Representation Q= tholo] i3k #E)

Lx2d,

D= BiGRU(D)= [W1..W,)"e R (w,
24 Aeel 12 dy= BIGRUS 24 27))

‘MeSH 99 828 HE R ™ 2 $5(N'S BE MeSH 89] 4 ‘dy'= Qg 27))
"k-NN A2 AHE3le] 74 7IAlel the) B 54 MeSH 8] a9) 43 4
.7} 282 o] WEHe| IDF 75 %

R Y

> IDF, < W,
rd= € R" (Wi 87 ©ole] ¥, DFE o Yole] J2d Wx)
MeSH Representation ;IDF"
and Masking «ZEE 7 539 TR SAIEES AN}

T
dd,

* Simiarity (i, j) = W (7} 7171l Tl AR SRS 7]k 2 Krjle) #24

J

o] gl 9l MeSH £of HIE AAh
cH' = [y myemy ) € RN (713 Mg MeSH 2ol 7t 71210 v ale] s4H T
ul~7) # "MeSH 9l H'2 ®A)
« ¥4 B33 vl B MeSH B3 353 F 42K S Aag
+S = H' D" =[Dm,..Dm,J "€ R"*
*SoftMax F& AHE-dte @of Fol digk AF3tE AA 7F MeSH &olol tig 7teA
I
Attention Mechanism | . Sof‘EMaX(Sim)
= [Soft]l/[ax(bml) ...SoftM'ax(me)]T: la, ..o, lTE 0,

L
‘o€ (0,117 & attention 715AZ MeSHEI%} Y Ja,= 1" d A9 Bg 7154
k=1
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+ 7 MeSH £-olo thall attention 715X
s R=a,DER™ (Riz 54 £4& 583k MeSH £} j)

Classificati
assification = a(Rm+ b)€0,1] ( mJern_ MeSH £ joll tisl] 8k 7153k 418 FA} oj7is)
JJ

« 3= 292 P(MeSH j indexed \ Journal, Title, Abstract) = 3; I

« BUYS AR FES Y5 F 7 MeSH £l tieh o]F wa AER] £48 ALt
« L= —(ylog(y;) + (1—y)log(1—y,)) (y,€0,1 = MeSH j | 2% #ol¥,
yi=02 MeSH 7t Abgell oJsf 4 A=A %S+ ovsta, yj=12 MeSH 71 +4

Training AZHASEE 9n)
o Z 220 T3} 7] Ak
1 &
L= 74]; L
< FE A dSEe] 289 YA (threshold) Btk & MeSH 4015 A
« (predict MeSH j) = Il (;> p;) (pi= MeSH 40 joll tla 249 QAR AR MFS
Inference HAeeE 27)

* Dys oo Dy= argmax MiF(Model, p,, ..., py)

D1y s P

(F 1Y @4 3 F= 27} ¥7F= Micro-F #C.E AASHA 5=, Micro-F+= MiP(7)A)|
AEE, micro-precision), MiR (7|4l A &L, micro-recall) & Z53 FelZ th2-3} 7o) Akt

2« MiP e MiR

Micro= F= =/ b VIR

mAl e (MIP) 2 Al AdE(MIF) S 2Pgske W2 thaat 2

Na

IPIINE

i=1j=1

MZP* Na N .
Zyij
i=1j=1
Na N
Zyij-yij
o i=1j=1
MZR* Na N
Zyij
i=1j=1

Q] Aol i= 7|l thek Aol = MeSH £ofol] thak Ajolo|t) Nat= BIAE HES] 7|4} 4=0] 7,
N& BE MeSH €019 42 Uepith y,; 2 y,= BF MeSH 801 7} 714} o]l E3hs]o]
AEA] 7S YeERE o]F 93 W< (binary encoded variables) & £]7]3H}
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B AF7= FAY g S S5 GaelE o] HFo] oyl 54 eSS &85
FA] FHo] 7FeeA e I AR FF S AURES FAS] §13 Ao o] oA Adrgel
AttentionMeSH ¥3. 31775% I9E 83 g grElES Githubdll 559 o AXE

‘ jin-giao editted RM 1ble7ec on 6 Oct 2018 @ 9 commits
B data added small preprocessed dataset 4 years ago
B mesh_emb added pre-trained mesh emb 4 years ago
BB model rm caches 4 years ago
M  utils rm caches 4 years ago
[ LICENSE Create LICENSE 4 years ago
3 README.md editted RM 4 years ago
O config.py first formal commit 4 years ago
O runpy first formal commit 4 years ago
O trainpy first formal commit 4 years ago

(£A: https://github.com/Andy-jqa/AttnMeSH)
(a2l 2> AttentionMeSH Github T 0| X|

2 =AM ST leRxFERAA #E SolAE e HF A IRl (F DY dAE
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28 o]§ TEE ZAMA Guk A RTH= Q1S A4 AFte] Ut 52 gl
ZHEF2017: 2020)> 54 ol eA ks tOE AMHIAE AFshs 71459 74

o 3t ATE F2 FsIHe, 20179 ATl E FH oo H A A Aol A
5014 9] go }; OFEEAE UJO R Ayl JHEE E-gatod JIQIE ARl Ajtet TA
FHsE A AERFAZHS At 2020F Aol FHGN =M TS o] &2} Hlo)
g g Ol% o MEiE’ 7O 2 o] gate] M5 A wok ¥ #y F19EE EAE, o8t

T ARE S Qe A Ae 2 Xl AAlskAL o] 8AF ek 7NE EXFHAI 2
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VA AFETY B RAPRI okl B AR ARIAE A
Al Aol i AN G £EE AR

g, k)& xwaw A BEIE Hed AYD018) o o §Ae] A
12 SL8E Ael 241 Sk 4 HobE b BT /02 1ok

AHQla) Al g3 A7E AT o] AT AARE B} F2, T B F
B A 4 Rok ik 2R AT, 24 A3 NS 7 7502 TAE AR
AQle MH|2-g Apste] AE7E ARY BAYRA A A% 1S F) A8 el
A3 2 Nelsh 715 84S WRITE T A3 Aol ARk IS Apl2h Hla A
Az A Aol B 948 A0R UERtor o B H84 A 22 9ZA

AE4, B8, AHAQ00) S AP EEFERANEG /VOE ATUIN AFEF
o tha A7 QA ut Glek o] AFNHE ATAE] F718 S RANZ(NTIS) o
HINE AST 0 FEOR RRISES dshs SN oF 200000 S £RAA F A
TE Ado] oYtk BAIZ s1del] A3 AFEF BAL AAIA ATk AFEF /)Y

£2< 98] ST/ SHRATAKISTD o] HA3ha Qi 597H20139~2017d) ¢ A
HyA dePd s 288 S7seRFR7AA 5 SEFAA 2104 /HE sk, 7
FFE e ZEQ FAPAF) 4 719 =Rk 0§39 TK_CNN 719ke] gy 7192 AlQtet

AR AR 7159 71AISEEE(, Linear SVC, CNN, GRU 5) #
NECR 1~T% o2& As 95 I
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AEA, 25T A87(2021) 2 71AISES 283 R&D A9 A7 Fof 3 Au] 2 ek

AN, o) S S oheld 71 RED s HolelE sk aile] ATl
AERE AFRFI] A7) BARE Fol/] 93 B4 s FARAL, A7 A4 %
3} %) BT 9 ﬂolw %7}04%711% #4498 39 332 BFRAD

HE IFYEo T ARREE l‘f: = 24%5_7} 90.11%= E%E]u% S °J§HEP.

UM, 915(2021) & A H7EE s ET w7 ARRAA 717195 8E 9% v
T U= EF7IRE oA AAE ATk o714 i 72 SKOS(Simple Knowledge
Organization System) £} ISO/IEC 1117901t} SKOSE g2 gt o= 3] ¢] thekst st
et SAHYAAE ZAFS vl Ot SojHel2 SKOSE AMHE3HL des 1817
ufjFo)t} Alg| AL th a2 UNESCO, Realfagstermer, PLOS, OSTI, EuroVoc®] ‘3} AR A
A E&3la = SKOS 845 eIt dA] F7e7leRsi7el Aedss AEs
A3 248 TEaj] AN, F2 IS0 11179 HEe] Lol el sl A&He)
ol et Aujart 7hsg HRl :3: ‘771] AT,

£g3(200D)E NANES MOE QB HERAE AFRFH] AT A7E AT
uh glek o] ATe] SIS kNN 2R 1% g AN A RN 5T AT 4G
AR Al 345 2 s % oA FS AL AL 5 YEAS oluA
she Z0I9lek A0 E NN 27712 olgslel A9l 452 543 A% ARE 4ol

90% oV Folde g
143, AL(2008) & NATEL ol§F BA AR B A7E A vk Ak o]

AFoNE A T/ S S5k o8 AR AiAE S18 4719 ZIAIsE SaEES
Aaaia sy 7P @zl waL Aotsldnt ATtAe 2= MeSHE 8712) -rxﬂta
2 7171100709 29 BlelES AR om, 4719] 71AIsks SaEso® AFS sl

R E
L5 A A G50 /1S el AHRE A5 T S RS A 257

757 4 A zrowﬂu}
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Ropoll AFAF 7142 Hgsior
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oA H 2SS X|(H53A HM23)

Bom, A7 &8 dHolEe S/ A S AE AR HolHE FE &85

Q3] 71A%ES 739 2000 ekl MeEA o 053 ) 22 dhEuo

AHE 271 o, ¥l H2 AFX L AFIEZAPE F4lo] HE EEe Hold 3
M) A T4 A BFERAAC AEARI #7138 d=3]e7 1997k HolHE

7IRFO 2 3t AFE FEE vk Jlom, Al i} AR FAE FHY AEE o S

A3 11 A gRIg A AR 2] ofgoh w2 =R AEE 7Me A

Gy EEe MEehes A ofAIYE A5HE FAlo] FRAAR] MeSHE thde

54U F e FAo FH ¢SS AT Ao g7t Ak &

AA Y] AEFE 7IE7 NSl HYA A FH WA 98 A9, J_E%?z} T

< EEWde A= o7t vk

M. Ao} #3 23

1. 82 AZEY o ¥ sl= 0

Aol AFet AME FAlo] FHed S8 4 E]52 AttentionMeSHE It & ﬂ%é}gd
on #& A7(Jin et al. 2018) oA AAE D AZEY L TR LTt Y AZE

* Python 3.6
* torch==04.0
e numpy ==1.13.3

Rl

ro
ro,

HelolHE AlstaL, &

25 Aok Agel 243 sf=dof AR (& 29k 2k

R

(Z 2) M8l si=slof Al

7 1%

0S Ubuntu 18.04
CPU AMD ol 7 2700X
RAM 32GB

GPU 8GB

SSD 1.5TB

HDD 2TB
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Al Aas (2" 33 Atk

719= AEEHo| et

| sl

o[}

J|AEE

O 3 FHo FH 8 A

A wA WA QAUONE ol ATl S 2 A H1S AT H2E HolEM
ES S92 A7olH QAUIElE 157187 HIo A AT 20179 2020
A7) 1] AP elEMES B34 Y AREolElE el AR Au &
A etk A7) Y 240 AR A2E2E AEste] 4H) AW £ Ax
kg Abgstel BTk A ARl AFL el (F 33 o
(& 3 AHlolE B

A e E£4(24) Hlo] B ()

1 2017 807M 60,0807

2 2018 807M 62,84271

3 2019 8371 69,2117

4 2020 8374 7231571

Al 26444871

HIO]EM]E HE

4571 WEsle] o) ME &

ARAYOD], 1% YR AN B

T 71EskA] AL (FE Dol 4

(& Do A,

(E ) A= U 24 3 Y%

w82 549

20173 &4 2018 &4 20199 &4 20204 &4
s A A TP I IAFPIE IAFPIE
FA FA FA A
ARIID ARAID ARAID ARAID
Al Al AFEH A
AGTEIE A ?‘33’_5 AR TEIE AR TEIE
AF T M AT AL
S AFEIE AL EIE AL EIE AL EIE
3A 3 A T2 3A 7 3A 7
S| S EFIE EA7|SEHIT e A
=7 EA7|EE 5 =75
2= | FIE 2T =7 | FIE T =7 | FIE
A e A s A e s
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