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Mapping between UMLS concepts and Japanese medical terms using
distributed semantic representation
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The Unified Medical Language System (UMLS) is the knowledge source to support a development

of a system that retrieves and integrates electronic biomedical information from each data source.
We aimed to develop a method to automatically map Japanese medical terms to UMLS concepts
to contribute to the reduction of a workload of translation. Extract English-Japanese pairs from
various sources and build English-Japanese dictionary. Japanese terms in the English-Japanese
dictionary are also included in the morphological analysis dictionary. We applied the result of
morphological analysis on the electronic medical record to the neural network to acquire the
multidimensional vector as the distributed semantic representation of each word. A Japanese
word group corresponding to an English word matching the representative expression of English
assigned to the concept of UMLS is extracted from the English-Japanese dictionary. The words
in the word group are replaced with its distributed meaning representation. Outlier processing is
performed to exclude of misplaced translations. The vector serving as the centre of gravity of
these vectors is calculated. The word having its vector closest in the distance to the vector of the
centre of gravity is regarded as candidates for "translation word" of the concept. As a result of
verifying with the sampled concept, a mapping with higher precision was confirmed than

mechanically matching it on a word base of an English-Japanese dictionary.

Keywords: UMLS, fasttext, distributed representation, terminology.
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C0001145 acne cheloidalis

C0009069 blood clot evaluation retraction time

C0019202 cerebral disorder pseudosclerosis

C0021171 ambiguous disorder incontinentia pigmenti syndrome
C0032805 cardiotomy post syndrome
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= 3 C0019202 (x9S NSTRIMRXNS_ENG)

cerebral disorder pseudosclerosis
cerebral pseudosclerosis

chorea gowers

chorea gower

copper disease storage

d1 hepatoneurologic wilson

d1 kinnier wilson

d1 wilson

diagnosis disease wilson

dis hepatoneurologic wilson

dis kinnier wilson

dis wilson

disease disorder wilson

disease hepato neurologic wilson
disease kinnier wilson

disease or syndrome wilson

degeneration disease find | disease strumpell westphal
hepatolenticular disease wd wilson

degeneration  disease  finding | disease wilson

hepatolenticular disorder  strumpell syndrome
degeneration hepato lenticular westphal
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degeneration hepatolenticular
syndrome

degeneration hepatolenticular
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pseudosclerosis

strumpell syndrome westphal
strumpell westphal
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Accuracy 0.665 0.656 0.628 0.573
Precision 0.228 0.215 0.139 0.247
Recall 0.600 0.567 0.458 0.352
F-measure 0.330 0.312 0.214 0.290

ZAUEREEEE L E LT OE S THE DI TS E
FAEDOTFEORTE~D~ I T OB T ETIAAT
LESTNDEHDTHD, & 3 IZHEHRLTWAESIZIwd) Twnd
/< Wilson Disease DI&FEEL CEDLNDTHAIN, HOE
BRIZHIEZDND, ENET THIUT, BESIEILDBAS
DT, IDIEZ R HEFEDO TNV LIEBEREENEI 725 D
THHA, THR> TR (B 3 TUKREH 134t EEL
THESN TR, BFHALTOLHOPIAFL L
EVEEICBA T 250 e, K R OFLR 3T B L TWDE T
NHY, BWHRSEHER BT WL L CREfiS - LR
b, K 40 [EHFEIVERSIL TWAEREHR Th-oThH,
:O)J:5f<£ X LW E R R BL E O A PR T A 0

IR+ 5372 AT RetE 3 %,

5.3 ahbEEL sub word information ¥R
RSO BEOM AT DRI HFEL W20
WRERERLOHEBEBRMTHONLEESLRNIIIC, AR
B2 <8k 53K Comejisyo & mecab-ipadic-NEologd %
2 —YPFEELL TR AL, fasttext (23515 sub word
information FF¥EAY H ARKZEIZOWTEDIITERAL TWAH
KRB TH D, EARRAMHETHE2RKADL0E, HE
DEHLEH TR/DREORIEZFFOHEFEO L TN bEET
DIDNTUT= N, TSROSO BIR - BEOFE R 242t
THERSBEBRE G TEXLAREELE 2D,

0019202 cerebral disorder pseudosclerosis

- v et
B L > Xt
B A

DLV VR

BOR B-L > it
KiEE
geieE Westphal-Strumpel |5
- grims
TR .

Wisonges |7 FHE

F R WIARTF—I - va bk avRLE

Strumpell-Westphalfi

gL e

Bl e e 94NV

GANY VA m
| 513

|
B - L ¥ AREEE

it
akya /waz LEZSE PR

b > X
JRisons®

B L > XHE R

X 4 C0019202 M ERFBIEFHD IR 1L

6. 4550
AWFFEIE UMLS @ H ARGERZ FIREZ2 RV B k42528
%EFE&L LU FORGROBEHRFELTZ,
HNT DT —ZIER S EIZEAL TR B O @V E R
%ﬁ%fié%% BT AHZLICEERT D, AE TR IRGEIE MO
REEORT NSRS DO T, S Ei b ic k- TR
HTED, HEEE TO~ o FRERIZRL T, UMLS Eo
M RIfR 2B L CELICKVIABRENTHIE TREED RV

MRR)



v T NEBLTELREM N B D,

S AEEL TIE One Class SVM ﬁ“%o&%ib‘ﬁi%%fb
7o SMAUIEE L CBRAN CE Do T2 b DL, FIT (2L BIA]
2% %%E%f)\/m]\?“égkk KIEDT —H)— X(Dhﬁ&i

EWOCI/L WZEB e BERSMEBL S TEhh o
7B LD REM D B D,

AEESNIZE R EL LIy I T u R o EL,

THEEO~ Y T REREMER T 5281280, v~ v 7D
2 E D TNETZ,

7.COI. #iE

ARHFFEIZEAL CTHE T XE COLITHYER A, BB KZHE
RS MEEA R B T1707001 5 & dbAL/e Fnkih b4
FERT LA e —T L — AT — 2 DOBR%E | DIKERD
HET —HEE T R 72,

25 30k

1. Bodenreider O. The unified medical language system (UMLS):
integrating biomedical terminology. Nucleic acids research.
2004;32(suppl_1):D267-D70.

2. HT B EZEMFEDO UMLS ~O~ v B2 7O
2000;20 (Suppl. 2):920-1.

3. Kl A, B R, BIR OB, R M=, R 1E
B, $iK [HE. UMLS & L7z AARRREZMGHEY Y —7

A DB IR, FEFRE RS KSR U, 2004;24th:1202-3.

4. Goldberg Y, Levy O. word2vec Explained: deriving Mikolov et
al.'s negative-sampling word-embedding method. arXiv preprint
arXiv:14023722. 2014.

5. Guthrie D, Allison B, Liu W, Guthrie L, Wilks Y, editors. A closer
look at skip-gram modelling. Proceedings of the 5th international
Conference on Language Resources and Evaluation (LREC-
2006); 2006: sn.

6. Mikolov T, Sutskever I, Chen K, Corrado GS, Dean J, editors.
Distributed representations of words and phrases and their
compositionality. Advances in neural information processing
systems; 2013.

7. FHE2FE 5. Comelisyo DFEIT & ERIEMIZE Eh 5%
FRAL. I ERINE SRS 2014;24(2):204-9.

8.  Toshinori Sato TH, Okumura M, editors. Implementation of a
word segmentation dictionary called mecab-ipadic-NEologd and
study on how to use it effectively for information retrieval (in
Japanese)2017: The Association for Natural Language Processing.

9.  Kudo T. Mecab: Yet another part-of-speech and morphological
analyzer. http://mecab/ sourceforge net/. 2005.

10. McCray AT, Srinivasan S, Browne AC, editors. Lexical methods
for managing variation in biomedical terminologies. Proceedings
of the Annual Symposium on Computer Application in Medical
Care; 1994: American Medical Informatics Association.

11. Pedregosa F, Varoquaux G, Gramfort A, Michel V, Thirion B,
Grisel O, et al. Scikit-learn: Machine learning in Python. Journal
of Machine Learning Research. 2011;12(Oct):2825-30.

12. Bojanowski P, Grave E, Joulin A, Mikolov T. Enriching word
vectors  with  subword information. arXiv  preprint
arXiv:160704606. 2016.

13. Joulin A, Grave E, Bojanowski P, Douze M, Jégou H, Mikolov T.
FastText. zip: Compressing text classification models. arXiv
preprint arXiv:161203651. 2016.

14. Rehurek R, Sojka P, editors. Software framework for topic
modelling with large corpora. In Proceedings of the LREC 2010
Workshop on New Challenges for NLP Frameworks; 2010:
Citeseer.

15. Scholkopf B, Platt JC, Shawe-Taylor J, Smola AJ, Williamson RC.
Estimating the support of a high-dimensional distribution. Neural
computation. 2001;13(7):1443-71.

JAMI EB37EERBERFESAR

16.

17.

18.

Rousseeuw PJ, Driessen KV. A fast algorithm for the minimum
covariance determinant estimator. Technometrics.
1999;41(3):212-23.

Liu FT, Ting KM, Zhou Z-H, editors. Isolation forest. Data Mining,
2008 ICDM'08 Eighth IEEE International Conference on; 2008:
IEEE.

Breunig MM, Kriegel H-P, Ng RT, Sander J, editors. LOF:
identifying density-based local outliers. ACM sigmod record,;
2000: ACM.

(F18EIHAERFRESZAMAR)



