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Research on Disease Name Recognition and Disease Normalization in
Biomedical Literature

Abstract

Disease has been a major factor in human health hazards. If disease can be known more
about, it can be prevented in advance. However, it takes a lot of time for people to search
interested disease in the large amount of biomedical literature. As a result, automatic
identification of disease names remains a challenging task in biological named entity
recognition (NER). Disease NER is the problem of finding references to disease entities
(mentions) in natural language text and tagging them with the semantic type, “disease.” AS is
known to all, disease names naturally exhibit considerable variation (e.g. synonymous), which
makes it difficult to retrieve the details of a particular disease. Disease hame normalization
therefore, is needed. The task of disease normalization consists of finding disease mentions
and assigning a unique identifier to each. It is of significant importance in many lines of
inquiry involving disease, including etiology (e.g. gene—disease relationships) and clinical
aspects (e.g. diagnosis, prevention and treatment).

Previous studies argue that a sufficient amount of research has already been conducted
on biomedical NER, especially concerning gene/protein name recognition. However, disease
named entity recognition has not received the same level of attention. This thesis presents an
approach that combines the Conditional Random Field (CRF) model with a dictionary to
recognize disease names within biomedical texts. A disease name dictionary is firstly
constructed using an external biomedical resource, PharmGKB. This dictionary’s search
result feature will then be introduced into a CRF model, which will be used to recognize the
disease names in biomedical texts. Finally, contextual cues to pair various full disease names
with their abbreviations are used to further improve the recognition performance.
Experimental results show that our approach achieves an F-measure of 83.82% on the NCBI
disease corpus. A disease named entity recognizer is constructed to facilitate text mining,
which presents the recognized named entities in the form of visualization.

This thesis also presents a disease normalization method based on semantic resource.
There is a problem in traditional disease name normalization that the description of disease
symbols in biomedical databases is not so complete that it is difficult to determine the specific
meaning of the ambiguous disease name. Semantic information extracted for each disease
symbol from MEDIC vocabulary and MEDLINE abstracts is used to calculate the similarity
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with the context information of ambiguous disease name. As a result, the disease symbol with
the highest score is the symbol of the ambiguous disease name. Our algorithm achieves
0.7970 micro-averaged F-measure and 0.7949 macro-averaged F-measure.

Key Words: Disease Mention Recognition; Disease Name Normalization; Exact
Matching; Approximate Matching; Disambiguation
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1.1

BB RHEBOR AW, KT AR T ARIRN, /NEIZ4Y) DNA 731
LR RPN DR SRR 28 R ARG AR FUBRZ HANTT, AR A
WA R IR HOT K. #E4iit, MEDLINE 9 SR 338 K 5 60 /4. A
PO 5 SCHR S FEN B A LU A ™ SRR, A BRI 07 s R R A P R SR 42
JHBOGBI. AIHERER, —ARERIIFEN. Bk, 28080 7N 1 BT E R k1)
— R PRIAE A A AT AR SCA R E B CE S B . BEE AT B 5 FlRoB e 0, 59505
FHIR A B 22 SCRR A H B AN G I, Gnfa] AN B 2B 0 Sk B sl (5 8 e il iz
AU ST AT H 2 S B T

AW 4 SEARRG], BIFEAEIBR 2 SRR PR BB DN CBRED « IR 29555 E
KA AN BT, XTHEEN (EARD SHRRBINEIT O & s, (H R 5
SRR AR — AN ECH R U5 ), FEARIEBIIER CGEARD WAMATT, My
TSR R S5, BATVRBLE — R A FRAEAE & B 2 R SR, A SR TR
TSR A SR S A R EN S, BIE— A0SR mReACR A R i gom sk, X
AU ZEBATRR HOR IR AR BEAT AR AEAL, At e dias B AR R & ORI SEAR 7
Bl —MPIRAR IR, ME—FRiCiZm st . BRI, BN PR SAAZ 5, BIR bR AEL K
DN AT R AR AR R ) 1) 7L

ANV i 44 AR VR IR B R AL, 7R B T AR 22 Sk B, TR
i BN B 2B B 22 Sk, T TS AT RE N 58 A5 S . TR B 3 i s
PRHANGIR bR AEA BN T FA TR R I AT TR

1.2

1.2.1

B VA, AW 44 SEAAR VR AT 5T 48 TR BN T2 U AN W R 2R B UR . AH AT
FRW], KT a2 LEIRBNES, IZAURT R E N2 TRZ BT, Rl
L CGEARD WAl Flan, TSI RER GEAFD KRANET L CadiE
JREZOL R, BT SR R Z SR R, TR SEARU T VR BB g i
BATHEN CREAFD WATERTE, ARG, KRR R R
TEFTA STk B SRR % bR v (00 M i L, 505 155 AR A 2 2 sl B IR (AR
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AR {522 Rm e, Mk, B EhBoR s AR AR T o8 R FRBURME B R 2 A He Bt
D H.

oI 7 4 AR TR AR A 7E AR P IR 2 SCHR TR A5 2 FRbR i b “disease” 18 SR,
BRIV, JUASCFRE IR ER O kA 24, 2004 4£, Rosario and Hearst™® % 17
TiERL BioText, Z%iEEHMEL 7 MEDLINE SCHRAx 8R4 1) 3655 0] T TARE,
{HRRAZE R 2 2 F A2 3 BN R R AL A OGIBIT T AR R &, Rl B A BAR R
PRUETEHE, RN S — SR8k, F4E, Kulick™ 28 N\ & A 715k PennBiolE, %1%
RHEL 5 2514 f3 PubMed 1452, SR 1 1% U3 F 9008 1O 35474903 2009 4%, Leaman'™
SENKATT AZDC B iERr, ZiER A X PubMed #8450 A) F 34T T 50 LR bR E, T H.
PRI AR ) E L BE R WREE VOV, S B AN SR SR R PRl s 2012 4,
Dogan!™ 25 \ K A4ii T NCBI Bk, iR JE% VEROFRIETE R, HX PubMed %
SR A A TR R RS T AR, AR &G PO i 44 SR TR A AT S5

F T Y R T892 LA IR 22, 00 i 44 SRR B — B % AU wfi RS 10, 4y
— NG, PRI E ARE TR . 4EFE TR (http://en.wikipedia.org/wiki/Disease) H
S E ST BRI AR SR DhREREAS . JEE . OB R A T ) 1
o B, MARRGEMMARE, KT A SRR R R A LI AR/ 3 Canik
Y54k “adenomatous polyposis coli”F1“Friedrich ataxia” Bk ] LA I SEAR, HA] DL S

CEAFD WD o BFRORRTEEES, SRR 2Bl LU
PRI, IR LA SR 5 2 AR AR, X AR AR 32 EER N — AN AR A 2 1 ]
S (hn“lung cancer (i) AT AR 4 “lung neoplasms™) 5 AR 73— AR Ik
RS, Rl s T RAEA R A SCA AT RRARR A R i ek (g5 %X
“HD”[¥] 4 FR 7] BE /& “Hansen’s disease” “hip dysplasia”&{“Hodgkin’s disease”Z*°D) i
Ab, FOVFER AR A AR B A R 1 ) ek AR s, gk — 21N 1 i ok
AR AR TE R BTEL, B 3 SRR AR IR & — A R HE AT 55

HAl, RBEHRABHT 62 ARBES, ARSI, T80 A
DL LSS ST 72 1920 Horh, ST HLES S ST R iR R, A e A
FAFRENLIRI. S B A W B S A . AR S, RS T
REFRISLIR g R, Rl CEABD Ral. S8, T2 e U v is BRI %,
I SEAR TN IR R 2 A i TR MR o i J LA, — SR O AR am 44 58
AR IT T T ATk, 2006 4F, Chunt2148 A fdi B 5= T3 i DT () 77 72 W& 230
Mk R 0 - R [ 56 £ 5 2008 4F, Chowdhury and Lavelli®™%s A ffi FH3E T CRF (17772
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SR iy 44 SEAREAT IR B, fhA14E AZDC 15 R Exti% ik 34T 1 iFAl, #9517 0.8108
f¥) F{f; 2009 4F, Leaman and Gonzalez®%5 A\ % #i T BANNER %%, % & %3 T CRF
J7i 3 Java VB SCHL, BT A AT I SE AR HEAT R 2012 4, Doganl*Aff
FI BANNER £ 4%t AZDC BRI AT NCBIMHE R AT B SRR B, Xt AN ERL R
MEERAAT IR, E NCBI MEH1S 2] 1 0.818 1 F1E, J& H Fil i 0 SRR 1
gER,
1.2.2

TP B HE A 350 2 S TR Sk PR 98 SR A0 I — AP A R R 1260 b R T LA
—FRARIZZEIIR SR B R IR 55 T B B (1R 22 A A T R
), AR CAZERE-ER R MIER A (sl TpiANEIT) .

Bl LA, TEAEY A 4 SEAR R 7 TS S i NSk 2, 2 B8 ThF i LAME
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CEAFD R LA E A ED BLE TRECPVR 20202856 78 5 70 i b iR 5l
25 P LA s 2 A ) ] B PP 55

RFWESARMEAL I ) &, RN (BRATD tadEfb oMt TIRZ T4E, XE
1 2hF BioCreative ¢ T3 (R A FRuEILI— RFITFIMESPS, 2 5ix— &
FIVFIAE S B e 1 ge th TARZ R (R R FRfEfb ik, AFEsLEL, 7o
. WA ST DL T8 R S v IR SR L B AN IEAR G A, b iHie T
248 55 1) O LA A AR R 1) R, ) FH 2T 0 99 Y A A T T P S DR A R i R, R
FH R R0 i R 22 DR 4 PR AR A [ B, R FH ) Ly e o SR 455 DL FC R st 30 1) 7 ik b
BRI A5 14 ) R

R WU s A T A A4 65 5 0 4 5 1) AL A v 3 R R A5 b 2 157 R LB B
— ORI A T 2 LR 22 ) BT AT AR AL AR, (H 2 fa AR 7 Al AN IR 2
3t YA AR MBI T AT 168 . 140, Buykol2& \ A FH 3% T & AR BN LIS (1 07 VR i
£ HE R ST ) B Tsuruokal®2% A it 1) 32 8 0] ) (0 7 i IR R CRR D SEfk
5 J5 R ] it ] L T P AR AT BEAT R AL s Wermter® U285 A JF R T — NS E ST
AMRSTHLAE Y IR 3 R FR VAL R 45— GeNos Huang! ™4 A I SeRSHEFF R FH T R R b e
A, IZIFH AT LR [ 28 510 PR A% 6 300 170 AN S B — e 0 (B I, AT, Lut® A it
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AT DU 90 o — S S0 5 T R R 1 % B [ 2 1 A % (MeSHED) | [



PR S SR R SEA R AT HEAL I T

FEAERT AT L #t (SNOMED-CTR™) | —RfbBE 248 = R4 (UMLSP) | A
K% (Disease Ontology™) F1 MEDIC % ialiC &M, T UMLS 3% H sk 2 xt
PRI R AT S, ik UMLS 8 Z0R0A 2= 1 78 75 Y6 8 L AR BT #2008 47,
UMLS # % A\ FHT-7E Jimeno™ T & HiE R F BT HIRFRUEAL TAE, X EehRuEAL TAEHS LA
BT RN 2 AR T AT 7RI, A PR AR SR — AN T R AR Y
V£, L F{H 0.684. iZiERIE 2009 4E# Leamanl®lZE A 3E4T T4 & (AZDC iEH}) , 2012
SEAE Kang™ U4 N Fombati A TAE, 3548 7 0.736 (1) F . AZDC iBHRHE 2012 4F 4
Doganl™ %5 \HHAT T4 & (NCBIiERL) , 2013 44 Leaman®1% A A T3 b AL
TAE, K157 0.782 K415 F-measure A1 0.809 [£) %%} F-measure.

i, — AN IR F——MEDICHY gy cTDM (Comparative Toxicology
Database) JF &K, HFEDSCERHPBRARE RG] ZBRIRIR N T 77 (X5
ARIERIZ ], # OMIMIBIEE b (0 R 154 355 MeSHE w726 . il %
{£ 2012 4E4E 9 4 T NCBIMABRm iE R FRIE %5 R 55, 38 T s
SIAA TR R o8 b AL P ] 2

1.2.3

BRI PG AR ST, B S BOR AR SR B Se AR R R DRLIE, 50
i 44 SEARRA A PR AR AEAL AR (ARt 3R, AT Sa R0 SCHR AP R0 SR, 4 REK
T S A 55 AR AR B R VR L RS, T ELB SRR I 5 T — i
M ZIRAREAL IS5 R e AR SCRAE T SCRHX 2 N5 T 25 H BAR 1 i

1.3

AL FCR A W T BT 2 AR R AT LA AT 1] Sl AR 45 5 BP0 i 44 SEAR TR 9T
H 18 SCBIRABIR R HE T AT T

S5 XEY) U BB i A4 SRR AR AL BT T SR TSR L AR
TR SR BRI AL Z T8 ) 50 R AT A4
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2.1

2.1.1 MEDLINE

MR, SCAYSR T A R 2 S0k S BRIE T MEDLINEM™., &2 H A 2L s 1
E PrPEr & AR = HAE E, HEEE RS EF7E (The National Library of Medicine,
NLM) ot EE - sE 37, Z30R A S SR E . 2 EY. MAEYSESR, TEaY
FHE %% 5] (Index Medicus, IM) .« FFI3C#kZ 5] (Index to Dental Literature) . [ Fr
P EZE 5| CInternational Nursing Index) 3 MEZE &R 5], [ FEA AND. OR . NOT .
WITH. NEAR 5 Fifti 2 77 =

FIH AT 1L, MEDLINE 48 FEUSSR T8 2160 J5 25103k, XEdR Ak H T
5639 Fiek 75 AR MR 5 SCHR I H AR 20 40 80 4FAX, MEDLINE HBDGH#d & . 20
20 90 £, MEDLINE g4 A\ VF 2 2 - IR X (145 B AL = e, 40 PubMed.NLM Gateway
OVID. Dialog. ISI Web of Knowledge EBSCO %5. Haif#H &) 12 K& PubMed 152,
A DUE AW Sk R 32 AR . SSHIAE  fEE . ISSNL SCERH AL, HAREE T S TR R
K 2.1 /2 3CHkgm 5 A 23990406 /£ MEDLINE &5 iR K. oA, PMID B SCHRTE
MEDLINE ¥#f FE i ME— L& g 5, TIARR CEARE, AB AKX CERME, MHE
P= % 3 i) MeSH.

PMID- 23990406

Tl - Primary ovarian trabecular carcinoid tumour: a case report with an
immunohistochemical study and a review of the literature.

AB - Primary ovarian carcinoid tumours are uncommon neoplasias. There
are distinct histological types with different behaviours: insular, trabecular,
mucinous and mixed...

MH - Carcinoid Tumor/*pathology/radiography/surgery

MH - Fallopian Tubes/surgery

MH - Immunohistochemistry

MH - Ovarian Neoplasms/*pathology/radiography/surgery

MH - Tomography, X-Ray Computed

Kl 2.1 MEDLINE 45t E
Fig. 2.1 A structure of MEDLINE article
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2.1.2 MeSH

MeSH®! (Medical Subject Headings (2 E %) ) , t NLM ##. MeSH
VOS2 mk: (1) FEER; (2 BIESEZRER; (3) FMRFEE; (4 WIRGEGK
o fEEBIARF, AREARE W REZ R AEDE M . MeSH A5 20000 24> 3= /1]
F A I TE G 27, I AR N AT B R . MeSH = ] & A 25 25 Bl 7] L
Pl 22 SO R TR e 3], 38 HAR e S AR B — MRS — MRk RIS . $AT
AWERIERS, A AE FRUA ) SCRE Z, AT DU Bl 32 AL SOk i — e HE N

55 (Categories and Subcategories) (5] A MeSH EA 45 fit, Ul X ARmE
4514 (Tree Structure) o A T 2544 F SRR IE AN ] @RI & 2 (B 06 R o 105244 20000
ZA TR AN F PR BT 16 N3R5, 3R 16 N3R5 S 73 9 AN R — 20301
ZRFGNE, REAIEILEIE . N T A SRR R R A ) ORH, fd IR K 4
HEf 77 S R o 12T S5 R Fo VP AR T SRk 4 S ], i A R MRS R K
4, MeSH i “Nervous System Neoplasms (#14: R4 ) 7 #8 MeSH H (KIBEIR 4544
W# 2.1,

% 2.1 MeSH id] Nervous System Diseases [#J## JE 45 #)
Tab. 2.1 An example of tree structure of MeSH

MeSH = f8iii] P 4584
Nervous System Diseases (45 K485 ) C10
Nervous System Neoplasms (#1422 Gifi8) C10.551
Central Nervous System Neoplasms (HiX#2 R4 /i)  C10.551.240
Brain Neoplasms Cfii &) C10.551.240.250
Cerebral Ventricle Neoplasms Cfi5 % il %) C10.551.240.250.200
Choroid Plexus Neoplasms (k& M Jils8d ) C10.551.240.250.200.200

Papilloma, horoid Plexus (FL3k/HiR, BkzgA)  C10.551.240.250.200.200.500

2.1.3 PharmGKB

2522500 (Pharmacogenetics Knowledge Base, PharmGKB) T 2000 & 4 A H
5 E 7 A SR, B S AT AR AL A S 0 25 ) B ()38 4k . PharmGKB
RO ek FERARE LR 298, B SHR Z AR R 5. AR EA S
TN R MR R AR E B T .
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FESIR A 42 SEAR IR A, FRAT 148 PharmGKB i 14 H 19— AN 9 T30 1 ST 14
(http://www.pharmgkb.org/downloads.jsp) 14 #5555 17l 1 . %8 AL 3204 TR

SEAA, BRI SR ER T B 2 AN ) S
2.1.4 MEDIC

MEDICHOE —ANEEiial 2%, & OMIMI s e Al MeSHEH 45 & 1974 . OMIM
R Y J 5 NS5 (L R R B9 . MeSH & UMLSERl i 2, %2 ks
8 16 T35, HAPpEEBm 726, OMIM H¥E e 32 B4 50 K A5 95 A
RIFEERGE R, SRMAZEHK; MeSH ( “F” 72 ] PubMed &, HREH
5 IEE R TR R T M8, [RIINHE T 42485 A1 2 R 2 (RS AE I OC &, 1% OMIM
AR EA MeSH  “FIi” 128 &I IR RV R——MEDIC. ZJ55% 1R 1Y
YR ILE 2.2, #2011 4F 10 A, MEDIC FIRialil R S IL &1 9706 AR A
8 LA S 58074 AN [A) SCi], AN AR AR B A — AN AR R S R PE R AR IR AT . 1%
PIp R IC 25 6197 > MeSH 5% A iE, 1845 /4> OMIM FEASARIE LA K2 i 2593 /> OMIM
FEARARE A R 1664 A~ MeSH A ARIE . [FEF, MEDIC % iyl Figng 1 it 28000
iR FR G 3 2700 FhAe-4))58, 4600 P il 5400 NEEERD .

2s030MM | 1845

to OMIM leaf
1664 MeSH

MeSH OMIM

(7861 primary disease terms) (4438 primary disease terms)
T

MEDIC

(9706 primary disease terms and 58,074 synonyms)

2.2 MEDIC 4llirnzF
Fig. 2.2 Composition of MEDIC

MeSH ( “JJR” 1K) 52 MEDIC KA. OMIM Hidfs 2 A R T AR 4 A 7] A gk
SHRENS MeSH CRpi™128) #EATRER: 35 MeSH ("™ 128 AHES OMIM %
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I 2 TP B AR TR U, T OMIML HR R 78 BA R I J2 VR PR AR 14 0 45
MeSH ( “Fii” 128 A& 5 OMIM Hdls B v 5w AR [ & SR, U OMIM il
JE A g B I R) SCIRIE 9 MeSH HRizeeii B 1779 s CEIME DAz B 1R SCR)D o
T XA HEAZREKE T OMIM Hidfi 2L 2 MeSH iR, Fr OMIM Hdfs o i) s
A [ SCAA]#8 R 5 BER IR

FEPIREARAEAL TAE S, AT MEDIC 575 )71 3 R T B HXof 7 ) ] S 1] )
e A g, P DG I AR A g » i e 38000 AR A B N BB IR AR IR AT
2.1.5 NCBI Disease Corpus

NCBI Disease Corpus  (NCBI) 12151 o —AN 56555 R 3 RO bR v A, 7 T B0
ZAEERIE T\ 793 j% PubMed # ZEH fili LK) 6651 )1 Horr, Il 254 b AL 593
R, MHAEP S 100 BME, AANEHE AN RE, S5 100 BT, ZiEkE R
FALE 6892 N S AA LA S 790 MR RS o B R 14 DB K EATARIE . A
ot Ho A -5 AR SCATZ IR (VB RE, ZIERHR L T — N R S I SRR
TR

NCBI ARVE G PAE): SEARMMES . 2012 4, Dogan™4 \ K Af 1 1% 7E 52
AL b BTERE, B TR SR S NCBI 5% Sz 4445 DU - Specific Disease (U1
EIHYNE S AU ) |« Disease Class  (UnZE!4:'E %% ) . Composite mentions  (nfs4
fi. JEAR. RZJBANImIED A1 Modifier (it L 1tk FLARKE) . 2014 4E, Dogan'™ % A7Ei%
R SRR 2L b, B A T RES SO B Rk, EER TR . TRz R,
FEANIIR SR T — AN ME— F IR AR R AT, RIDE 25 P i BT A 50 SEAA 4 3 i) 31—
AFRAERIEARE FE R (R MEDIC BRIRNER D) o i, 91%I1H5 5 S 4 3 i i 1)
AR IR b SR 9%BE A A S, TSR] SEAR R FRIRAF LA 7 AT
IyBE Cin4l &S24k “colorectal, endometrial,and ovarian cancers” X N (5% bR iR N
“D010051|D016889|D015179” ) ; EFH & —/NSEAk, (HFHEEZNEIRARNA B8 IEHibs
PUZH, M ANMEH “+” #4700 (A07% “inherited neuromuscular disease” X}
RLFIBIRARIRCA “D009468+ D030342” ) o %350 AR AT 7 1% P ik

(http://www.ncbi.nim.nih.gov/CBBresearch/Dogan/DISEASE/) 4T F#, ZiERHK T
A XML, TXT LA 5 PubTatort*l,
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2.2

2.2.1 BANNER

BANNERZ 2 %5 2 W R 32 M 37 k%% (Arizona State University, ASU) JT & (1 T
A A 44 SER IR T TR G . Z RS2 Java iE 5 2T CRF BILSEILHIHL 45
RGBSR E P ATIE A A 44 SR, 1% R G0 AT DL I BUAS [F] R AE A AL 2 A
SRR, SR JE R ZA Y B SRR AR bR TR ) S Ad, AR R A 44 SEAR IR ) T TR R
it 7 E R I

BANNER RGN SCARAL B3 09 3 AN, BIFIALE . REBUM . SARPRIE, AN
Kl 2.3 Ao

-

Al

{ Dragon Toolkit: 1 2T
' Part of speech : 1 Mallet: |
' Lemmatization ; | CRF |

_____

[P —— - - -

Tokenizer Feature
generator

2.3 BANNER R4 K
Fig. 2.3 BANNER Architecture

Labeled
text

Raw

text | Labeling

engine

TEWAE R B, BANNER R4 E S0 ISR I SCAR S B — A — A, 2R
Ja AN R)F AT 73] o 431 SR FH e 8T HEL ) 43 TR SR, BRI ) 20 B e 8 1) A Bl
FEECRIRR ST S . B, A “Bub2p-dependent”£8 it 43in] J5 AR EY, 3 4
“Bub2p” , “-”, “dependent” . IXHFEETHL 1A SR LL AN S A 1) 43 TR SR G AT
T2 1) Tokens, HA5EA)&EE—BILA.

FER B FE T, PUAL B R h 425 5310145 21 Tokens 2% A4 BRI B REAE o
X ECREAEEL & F T #8015 43 S AR W 15 2 A SIE AR 1) — LS AH B B R {5 S, - CRF R it
22 3] IR SRR AE BT 7 B S B B AREAR Y . % R G H B FERIE A PR SRR . 1A R
E A SR TEVERRE, BARRHIEWER 2.2 Pis .

FESEAR S FE A, R A R 4 BB A I X8 v e i it AT b o by AR A
IOB Fricd iz, Sfk “XXX” B — A HAAbR L B bl TR % i) & oy 44 4k
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XXX BRIF L2 A A, A fr SRR ARy “0” . i, B “T-cell
prolymphocytic leukaemia” £t BANNER R &ikriEse/m, Bt M IBO Bl
“B-1-1-1"; jfﬁfﬁ “APC gene» Xﬂ‘mﬂ‘] IBO *ﬁfﬁy\j “0-0” . QKE*ETE IBO *ii/fiﬁﬁj’g
“BL." B “B” MATICI, (A3EIRA GRS

# 2.2 BANNER HZi i F BB a7 21 R AE
Tab. 2.2 The machine learning features used in BANNER

FFOEHIA HE

Tl AL ¢ i Dragom Toolkit! T Ef1, 741 1) Hepple Tagger* ™ 1147
TEAR 1S 2 KRR

TEMEHE BT R IAR, SAUT SR

Al JEZRARFIE KER 2~4 [T JG 2R IE

% JLIEVAFHIE i 70 & = Je SRR

brEPES LR E KREFRLL“A” IR, NEGERLL “a” 1%, bl “0”
RE, MRl “_7 R, HAERLL “x” &

TS E TR P OB e

T BN iy 4 SRR B ) R IEYE, BANNER RS SEARbREASS G, AME
FARLEEAT J5 AL 3, IXFEAMN 4L T iZ RGP IR, i B A 52 aT Lhd & ok
PUONA FE R FAS A iy 48 S5k . SEBRUERA, X RS H A dy 4 SR U R g
ABNERYM) Bl 345 T o (0 v 0 R 49 ] 6 o /6 85 = Z5 920 vy, JRAT1 248 BANNER
AR GRS i 44 SEAR
2.2.2 MetaMap

MetaMapP®®/& NLM [#) Aronson JF & B SCAALHE T H . MetaMap i1t — & [ 550
A= % 2 SRR R K SCAS LB 21 UMLS HF Metathesaurus FORE & 2. iZH @ AR F S
5 E T MetaMap FIHAT 7 AR HESE 3 . MetaMap BS540 F

L v
FERT AR AL BRI SCAS, AN )+ 73 B D BN B 44 1] B
(2) PR

A A TR R TR AR AR o IR BEAR TEARGLFE AN [R] 1) 44 1A BN B [ HE S 224k 455 T8

X BFERESKA. FOGE . JRAER S XA AR AR,
(3) Az pefizidk inl

-10 -



RIEF TR A8 S

FH L S # (SPECIALIST Lexicon) HH/AL AR FLAR ¥ 2 ¥ 5 AR i S 4

(4) LA

DS I I e (73 v M N S R VS O o & A MU= @) I N E A PR =BT (S il o]
FCRE,  F2 T RD B Sk 1 B HE I

(5) LB

W0, 15 4 A U RS R 70 EE R 2 (5 A e B PRI L o 5 i ik i P k455 A
ek, FEME B S BT, HEFE S T T BB 2 MetaMap % Ji7 46 44 17 4015 1) i R

[

K 2.4 Fion, SCARTEE“breast cancer”#f MetaMap b3 5, 153 13 ANBRLGHFik
], MetaMap 2 #1573 5 =1 1 “Breast Cancer™{F 4y fi 28 I B G 25 5L

Processing BOBAABEA.tx.1: hreast cancer

Phrase: "breast cancer"
Meta Candidates <13>:
1888 Breast Cancer (Malignant neoplasm of breast) [Heoplastic Process]
1AAA Breast Cancer (Breast Carcinoma? [Meoplastic Processl
258 thoracic cancer (Malignant neoplasm of thorax? [Heoplastic Process]
#61 Breast [Body Part, Organ,. or Organ Component]
861 Cancer (Malignant Meoplasms) [Meoplastic Processl
861 Cancer (Cancer Genus» [Eukarvotel
861 Breast (Entire breast? [Body Part,. Organ, or Organ Component]
861 Cancer (Primary malignant neoplasm? [Meoplastic Processl
885 Mammary (Mammary gland> [Body Part,. Organ, or Organ Component]
805 Pectoral [Qualitative Concept]
??? Chest [Body Location or Regionl
7?7 Chest (Anterior thoracic region? [Body Location or Regionld
768 Mammae (Mammary Glands. Animal} [Body Part, Organ. or Organ Component]
Meta Mapping <(186@A>:
1888 Breast Cancer (Breast Carcinoma? [MHeoplastic Process]
Meta Mapping <(186@8>:
1888 Breast Cancer (Malignant neoplasm of breast) [Heoplastic Process]

K 2.4 MetaMap Wb 7 =
Fig. 24 An example of MetaMap

2.3

23.1 CRF

CRF PRy Laffetry 25 \7E 5 K% (Maximum Entropy) Fifa D /K] 5k (Hidden
Markov) P-/MSERY YRR b f HA R — AN 00 SR 2 i 8L, T8 5 3R bR v E 5 U155
JEHIEH . CRFE —JFUR2 0 T X P AR AT b 3 $2 th i, H RTESCAR L AW{E

-11 -
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B HLASAL D S Y 28 48 e S5 ik L2 DR« 22T CRF I TR 2245 CRFs,
FlexCRF. CRF++.

CRF J&#2 T HMM B2 ar e, i BAE— @2 LTk 7 MEMM ) & 7] 8,
FrCL CRF BE4fthith & 1 B St S p 8t ReUs /3 B AR R M. 7258 — =i, IR
I A 2EF CRF SZELH) BANNER R G81R 5905 4 7K o
2.3.2 VSM

] & 25 [ AR (Vector Space Model, VSM) J&—Fh T8 B R BUETL . 7
VSM 1, R4 (Document) FIFT#) (Query) Ak NIAE (Vector) , XEEHE HIAHALL
FE AL ATEAS Vector 2 [8] FIARALLE .

FER SCRY B A W) Ak s ) & ) AR R, VSM B ALl 1 R %

(1) MO RS BRIR A TS,
(2> Tpfise: AERESAS 51 B H BB .
£ VSM 8 rh, RFAEIA] AL E R A TR-IDF A A F

W, =tf,,3 1ogﬁ (2.1)

1,

Hr, SAMFF5mEmR:

(1) tf,,« Tk tAESCRS d LRSI .

(2)  n,: WK CEZDANCRF HIL

(3) N STRYEFEERI TR

ESE AL I, 15 Query 5 Document 22 8] (I FFALLEE {444k A 4> Vector K4
AR . ARZIEV LR TR M E AR, FRAVME A R9ZME, Hat&E k= 2.2
B e MJUAAT AR BER G, PRAS Vector [R5 M 5 R IZAERUR LG, T B f BN, 1 BH
PR ARARE B R s [z, MIARLEER /)N

d.d,
ld; 13 1d, |

FESIR AL S a8 r, BRATIAE Y 1 B 2 TR AR R o i 1 v 1) LA B SRR S Ak it
AT IH B

(2.2)

cos ine(d,, d ;) =

-12 -
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2.4

ARBEIRATFE BN T 2560+ B — e AR P 5 SOk K 3R (345 MEDLINE.
MeSH. PharmGKB. MEDIC Ak NCBI Disease Corpus) . A:41Z 2 Cik b R 75 55 ) T
H (fu#5 BANNER H1 MetaMap) DA KAHSGHIH VL (CRF 1 VSM) o FES 5 fir 44 S 44
WL, JATFEEMAH 7 MEDLINE #(4 E . PharmGKB A1 ZE . NCBI 5 kX L
AWEE S SCERAIBE YR, BANNER R4 MetaMap T B # M 2] 1, F I H)H % CRF;
FEBRbRUEAL SEIG A, FRATTFEBAEH 2] 7 MEDIC F il LA & VSM [r] & 25 [a]#H 7Y
K TFAE LI A R ANl X Se SR, YR, TR A, RATSERE TR ETT4 M
A

-13-
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3 CRF

AT, WAIERR TEAE 3 NAEFEPEE. (1) FIFAEYIE F 5 IER dx
JiE g, (2) fFRR LSS CRF 17 R B HR R 42 24k, (3) fHf4
FR-48 1A % B B SCZR R AU 4 AT e A HE .

3.1

Py vA] B A T RN S o A R A 1) B i AR IR AR 55« BT H AT DA AT
TE 590 B IR EL A 22 HARGE LR, FeArTm] DL B R4 F I 000 B o RISz 86 A 45
M PharmGKB B W _F 75 211155575 %5 Chttp://www.pharmgkb.org/downloads) #4295
T, IR SIS 3204 MR SEAR,  HA RN R SEARER SR £ [F] SR AH O
B o FRATTASTA A [] s e B 9 SIEAAR A% L [R) SCTR ) e J ) it o e 289 T L — 5
28596 ™57 il
3.2

A B F2 B =P SRR A v, A5 R AT TR AR I 7 ) LG i 44 S A
HEAT W . — R vk ia TS, —FP 77k & CRF; AAb—Mrikin i 454 CRF.
3.21

V] L DG PE ) 7 9 e S TR 31 A e T S P IR v o FRATTR B 22 T ) 8 1) 2 s ) L
A5 FH AT ) B KA B D X AR 9 SEARBEAT TR ) o 12 7 vk 2 A xS LR S8

322 CRF
ASLIGHM EET CRF SEHL) BANNER 400 S0 fin 44 SR HEAT U], HT B RFAE
EEAHE N LA

(D AMERHE. WA PR P BETFRIE. 4505

(2) WEPIEEE. REFRFU “A” RE, NEERL “a” &, 7L “0”
KRB, R gbl “_7 AR, HALFRFLL “x” ARAE.

(3)  HIESHHE. PLBRSURIAT (5D 2~4 NP EHENRHIE.

(4) ZICCERHE. A FEMH —ns = ok,

(5)  DUiA| ML A R 45 SRAE N RHIE «

© 1A S UCHCAFAE . B IREAS B 2 75 H ELE 1] St A DL R R R R B 45 Al R A R
FFAE. Blan, 53 4 <T-cell prolymphocytic leukaemia® #3745 2 “T-cell

-14-
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prolymphocytic”, 1% IR 44 W LEZIE 1] 3, A2 AT 48 0t I 1) 3] 257 DL O AR AR A «
“PrefixDepth = 1”F1“PrefixDepth = 27,

@ JEAGUCHCRIIE o BRSNS T4 B 2 75 H BIAE 1] B b N A R 45 G b R S R RRAIE
0, 45 B “ovarian cancers™ H ILAE S 1] 1, DRLEGIZ 457 £ A 1 A B 0] IR SRR AIE Ay -
“IsInDic A\ Len = 2",

3.2.3 CRF

ST L R R S, (H TR AR 2 R G %], B A7 B A 8
IR, A T B SR L RSO SR (A, 207 VAR R 22 2520 . CRF
FHEGT AR GE vt 22 ST B AF AL B 4G . s T HMM 75 Z58 06 1 2 s ok 1
MEMM [ B XS, Be /S 2R RN CREAEAN—MGTHZSIBAL, B il H
P T B IR SEAR, [RIN BERE AR b T SCIAB A A8 95093 S A4 it BE RS HE 1 4
K, WETFMEITEERE. H CRF SR —MREEE T, BRmR T UIZRE I
5 EMRHER LR, BRI A SO 7S A . A T yReMAE SIS T E AN, (Rl
7 FIH CRE AL AL, ARSI T —Misl 45 & CREF B fir 44 SSAR R 7
3.24

I SR 5 RIRATR I, 76 NCBI MR 6 5 1R 2 2 /R-46 5 w5,
“Ataxia-telangiectasia(A-T)”. #E G5 it, FATE NCBI YK F] 396 > FR-4i 5 A X,
267 NI B, HAT 5 ELBI N 67.42% . 4500 44 SEAR B — I HE B RS — R e FH 5
AR, LU FHHAE S EARE IR 2 FR . W RAR B BR 44 A FR AN K55 44 1
A 5T IR, A RIZE B N 70 R 4 R RR-4E S, AT
k-4 5 10 TR ) VR AR Fh S8 B Ay &85 SR b i 44 PR ILBC 46 53], 2R
Ja TR, OB 045 5 R ok ASSZEG SR 5 Schwartz and Hearst™®
FRABARR) 2408 5 1) 0 A BB 0 R -4 R . BRI Sefl sk 3.1 F15% 3.2 Fro.

R 3.1 45 T AEH A HR-48 5 1R SRR A g AT R B 1. FRATME AT 1BO
R IE T O s 4 SEAR AT 7325 . Anid B AR o 4 SR XXX B e Sk ] A%
T AEFRIZ L] 2 iy 44 AR XXX BRI Sk Z AL ARideO™ R 1% 1] J& FE dr 44 SE A
Fial . MZR 3.1 AT LR, 7EHEEHT“T-cell prolymphocytic leukaemia” #{ 1R 7l A —4
P, e SRR BT WEFAESTRE SRR, F3A 1A
“T-PLL"HR %4 B — MER A . £ 3.2 %, 451K B-NHL # 5% 0N —
AN SEAR, 1B )4 FR“B-cell non-Hodgkins lymphomas” A4 1R 71 H >k, 2400 F 5 TH 1
BF, R FATIHERTZ 47 “B-cell non-Hodgkins lymphomas™t i iZ iR 5l A — AN 44

-15 -
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# 31 WY E X RS 1
Tab. 3.1 Anexample of the adjusted recognition result using the contextual cue of the full
name-abbreviation pairs

T HERT WG
T-cell B T-cell B
prolymphocytic | prolymphocytic |
leukaemia I leukaemia I
( o) ( o)
T-PLL o) T-PLL B
) o) ) o)

#* 3.2 WR-HEE X RS 2
Tab. 3.2 Another example of the adjusted recognition result using the contextual cue of the full
name-abbreviation pairs

WEE R WS
B-cell O B-cell B
non-Hodgkins O non-Hodgkins |
lymphomas O lymphomas |
( O ( 0
B-NHL B B-NHL B
) O ) 0
3.3
3.3.1

TEPR SEAR IR A SLEG H,  BATTAT 8 I 4 45 /& NCBI Disease Corpus (NCBI)
ZIEEHRTE AZDC iERNEEAL b, XERYET PubMed (1) 793 F 2 H ) 6651 4~ i
F7hRIE . NCBI [R5 2R PO Fh . Specific Disease. Disease Class. Composite mentions
A1 Modifier. ZiERBENL Y BONZREE . T ARSEANRER, BAEER R R ARG ol ank
3.3 s

FEAZSEER R, FATPEN T MetaMap X593 SEAA TR 14 B8 FH A AR S8 6] bE S 6
Z—o FAMEH 2.2.2 F5 /1) MetaMap Xf SCAACFRIF R, 4 NCBI B iRl i 42
HA R R IS B UMILS A RS AR R AT  UMLS HH IR 25 5000 & (3 8 12 b,

-16 -



peLSENIPNC S E Re AT

W 3.4 s . MetaMap R H45 S, HEHE Y

TR R RIS

RALEIX 12 By —F, FATHA N

#* 33 NCBIERHIIZE . TR EMMALE
Tab. 3.3 NCBI training, development and test sets

TERHRAIE VIS IV & S IR
PubMed SZH# % H 593 100 100
PR AL 5148 791 961
Specific Disease 2959 409 556
Disease Class 781 127 121
Modifier 1292 218 264
Composite Mention 116 37 20

3.4 UMLS H g 950 (115 SCRA RO N IR 465
Tab. 3.4 The set of UMLS semantic types and their abbreviations that cover concepts of the

“disease” category

UMLS i XA I
Acquired Abnormality acab
Anatomical Abnormality anab
Congenital Abnormality cgab
Cell or Molecular Dysfunction cmod
Disease or Syndrome dsyn
Experimental Model of Disease emod
Injury or Poisoning inpo
Mental or Behavioral Dysfunction mobd
Neoplastic Process neop
Pathologic Function patf
Sign or Symptom sosy
Finding fndg

3.3.2

FEBIA i 40 SEAR RN S a6, FRATTE A ™ RS DC O ARy, RT3 S (02095 S A A 1
PRI SR L AU B R — TR R B R — ) A F ML B A DG ECARHE T B It
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AT — MRS BIE T o AR N BE I Re AT VRS R bR A =4, il e dER R
(Precision) . #[A% (Recall) #lF1{E (F-measure) .

(1) Precision F1 Recall

i 44 AR R AT S — A7 K, R SEARFRBNER 2850, — e T =70k
o AESF R, FRATH AR OSBRI SLARAE YIRS (Positive) , HoAd R AV O R 1)
NEAE RS (Negative) , BIANFEARSLIR T, P R IRAVBOGIR ) Sk, I ArE
(R0 SEAR R R A 12, HA B R 428 7 SRR RARIETE R 2K . — s I
PLR 4 Fiifie, 1ix 4 B ol th B S 80 5l

@O TP (True Positive) ——¥IEZ5rINIESS GERTISD
@ TN (True Negative) ——¥IESRFFNMAE BRDFD
@ FN (False Negative) —— KD FKAME CGEHDTFE .
@ FP (False Positive) ——FHR0INIESR GRS .
FRIEIX 4 FiiEM, FRAILH T Precision 1 Recall {154 0 fis:
Pr ecision = U (3.1)
P + /P
Re call = s (3.2
TP + FN

Precision 5 Recall #3858 T & 7 KA MERe IR %5, Precision 5 Recall k=,
LR BT o (BRI BT, FRATR R INER] X P FR AR P 70 2 2 1 1 e
FTVFON IR, BRIDN Precision #1 Recall FfAN & sREAH G o #rA)1E 3L, % T [F]— Ml AE 2k
5, Precision FJ §21R mi{H & Recall AT REIRAK, BLE M. IR Precision 1 Recall 2 it
EIEAR R, (FRAE R ARSI, i) Precision 3% 244t Recall 4321, [F
FE, =i Recall M2 L4144, Precision FITE L N FEIM . N T L5 EHE— D REEHORK)
45, FAT5IN F-measure.

(2) F-measure

B RTIA, SRS AR 20 [0 ZRX ANV B AR TR A BEXT 4 KB — AN 2 T
VP4 . R T 1145 Precision A1 Recall (E# = 1B HL T, 2R A HIF, 54T
F-measure [P 4EAR. F-measure BJTHE AR UIA R 3.3 B, %38hr H 52 Precision
Al Recall ) 3fFRH 2 % 5 Precision A1 Recall A1 ELAE, BV & AT 518 . AR
HHIRATTAT LAE . F-measure 5 #2231 Precision A Recall 1 ELE/INE—AS. R AHER 1S 75

-18 -



peLSENIPNC S E Re AT

] F-measure, 4 Precision F1 Recall F{E AR A II$E & o X FEAUALAE F — AN Fabrit gExt
IR R DA

3 rQoT 3
F - measure = 23 Precision3 Recall (3.3)

Pr ecision + Re call

3.3.3

FEFI SEAR NSRS, R NCBI R, FRATEIE T T 4 A5, W R AR:

(1) FIH NCBI ZIm iR T AU ZR, FIH NCBI 1ERH IS 31T
MR (L5 1

(2)  FH NCBI i iE RO IR AT AU ZR, FIH NCBIERH T K &3 AT
MR (L5 2)

(3)  7£ NCBI Z iR I gREE EREAT 10 f552 3 (5256 3) &

(4)  1£ NCBI i 8 BHW B A Hids 5 Eadk AT 10 52 X (5256 4)

35 G H TR AL NCBI MASE I sLiG st . MR 35 il LI H, i
BLUCHC) F-measure R 45.6%.  FHT-1a] 3 UL 4 Ji 382 187 52 1 A 1n) e KA FE UL,
173285 HH SR P59 AR K 22 0 2 50 SR I — 3070 o BT FRAT TR &5 SR PRI s v A2 7 A
ULRC, XLEERoa S AR i 1 FP, X 48 FP FEIK 1 iRl SLUCAC I HERI R . A4k, ZIRT%E
Toa 1) B AR, R 36 SR 1] FARAEG 1 1A BT C Y A |l 6.

*35 SLE1HER
Tab. 3.5 The results of Experiment 1

J7i%: Precision Recall F-measure
1] JLUTHC 1 0.6499 0.3496 0.4546
BANNER1 0.8324 0.8012 0.8165
BANNER+i i UL 1 0.8343 0.8283 0.8313
BANNER-+IA LT+ R k2 1 0.8462 0.8303 0.8382
Dogan'*4 1 0.8380 0.8000 0.8180
MetaMap 1 0.4943 0.3610 0.4173

PAISLEAE H ) BANNER R4 Dogan™MFHIAHIA, FATEIL T Dogan HISLL,
Wi# FEAIT (81.80% to 81.65%) . 1 2.2.1 TiA4, BANNER R4Zi2&%:T CRF 523
(17, CRF JIZRAE A AT AV AN FE S 0 1] S b tE LT AE S, DALtk BANNER R 41
Precision. Recall DL & F-measure | )45 #0051 ia] HLUTHAC . 2% 3a] B A 1) 45 SRR NARHAE
MINZ] CRF 1, 5 SEARR B F A2 81.65%74 & 51 83.13%, X 7843 15 B irl L 76 7
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A AR B — B R R BN AR, [N Ui A S CRF RERSAH HARIE. 7ER
24 SRR AT F B8 R R 5 A AR 2 FR-4 5 0 o N T 7850 R I 44 R4 S TR X
FATTR) A PR -4 5 3] 6 0 fi Ja RIFRE S AT a0 3.2.4 /B %E . K 3.5 hakdiTm]
U, N T 2PR-4i S i BN SR RE, 0m SSiR a1 F A 83.13%7 /& 2]
83.82%. fx AFKATSLIG Hr KIL I T I RCR LT Dogan <5 K157

MetaMap ] F{E R H 41.73%. FHATKILHILXFEREE /A 3 M ERE: (1
MetaMap A JMRREEF P48 5. BN, “A-T 72500 4 Fr<Ataxia-telangiectasia”
W45 51, Hig MetaMap R BEIR A H2FK, AREENH LR R4 5 (2) MetaMap
WREFRIC PR SEAR I — #5910, i L4 “deficiency of the lysosomal enzyme
aspartylglucosaminidase” & — M LB R FR LK, (H72 MetaMap iRAAHIKR; (3D
MetaMap = FTH B/ 1 “disease” B “diseases ™ /E A5 LK, [N “disease B “diseases”
J&T“Disease or Syndrome”ifi LKA, (HIELEFRIES 2 FHEA L IE A IR0 SeAA

FESES 2 v, FRATTE A NCBI YIRS 7 IR R ) Z BN R A, SR 5 7E NCBI
I R AT IR 36 3.6 X Lb 1 5256 2 AN [A] 7 VA IR S 45

SRR 1, i) S A 1) 45 AR N RFIE DN 2] BANNER 545 UL A A FR-4i 5 A4
B SCEEIRB A R AT IR A PRI SE R S5 RN 81.39%FE i 1] 82.29% 5 £
83.34%. A HLULELAT MetaMap 1) F 4B 73 51l 4 45.62%7F1 44.65% .

*36 SLk2mgs
Tab. 3.6 The results of Experiment 2

TVE Precision Recall F-measure
] L UL 2 0.5812 0.3754 0.4562
BANNER 2 0.8176 0.8103 0.8139
BANNER-+i#] i JLH 2 0.8337 0.8242 0.8289
BANNER+i #iLJUH+ | Frekz 2 0.8287 0.8337 0.8334
Dogan' 2 0.8210 0.8180 0.8190
MetaMap 2 0.4909 0.4096 0.4465

FESCES 3 MISEHG 4, {8 10 A58 SGHEAT IR o 10 1522 A i B R E Hcdh B2 v 1 47
FIRENL T AL 10 B3, RIS O i BE A I ZRie it AT A My i, L 1 i BT oy
IREERR S5 RAEAT VR, B IEHEAT 10 90, fJa B 10 TR &S5 RI-F MEAF i & 1) 45
Ko SEE 3 ML 4 MIXHIET, AR NCBI FIZREERET 10 5583, a4 &
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£ NCBI B 5 Bds SR HEAT 10 5558 X0 ARIBIINVEESLES 3 MISEL: 4 T4 R insk 3.7
N 3.8 Fiawe
37 SEE 3Ll
Tab. 3.7 The results of Experiment 3

J7k Precision Recall F-measure
] JL VLA 3 0.6634 0.3614 0.4676
BANNER 3 0.8513 0.8495 0.8504
BANNER+i#] 4 /LA 3 0.8783 0.8450 0.8611
BANNER-+i7 #L L+ [ T 2k2 3 0.8767 0.8559 0.8661
Dogan''“ 3 0.8670 0.8260 0.8450
MetaMap 3 0.5240 0.3894 0.4462

AN 1 55256 2 ZRABL, BATIM TR AE S 3 MSLis 4 MPEREAEIL T Dogan 55 A\
gk

%38 LI 4 AR
Tab. 3.8  The results of Experiment 4

TVE Precision Recall F-measure
] LT 4 0.6519 0.4991 0.5587
BANNER 4 0.8633 0.8366 0.8497
BANNER+i#] i JLLT 4 0.8718 0.8436 0.8574
BANNER+i #iL i+ F TS0 2k2 4 0.8667 0.8548 0.8607
Dogan'** 4 0.8590 0.8240 0.8400
MetaMap 4 0.5149 0.5336 0.5190

N TP AR R SER A TR G5 R, BATRER 3.5~3% 3.8 YL SRR
K, il 3.1 fos . B ERE R KRR 1A RS FRDER R . A 3.1
HEATEI, A BTERATR AR 28G5 EEUS ) F-measure f i, AT 134T
IR R
3.4

@I B NCBI RS A SEAARARTESS R, FRATRES th T ISR bR A R A R
7E NCBI WA bR HES b, S I HE 961 N IERAURRT Sk, Forb 163 AN s ik
FAREA R, BARERNTIIER 3.9 PR,
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FAH

0.9

0.8

0.7

0.6

0.5

0.4

03 7%
® Dictionary look-up M BANNER
i BANNER+dictionary s BANNER+dictionary+contextual cue
u Dogan i MetaMap

3.1 SERrPANETT R AR

Fig. 3.1 F-measure of different approaches in four experiments

TEFTE SRR A R T, RERMEE IR E 7 e imE, N 40.5%. IXREHRIEE 2
A SR SR AR R R, WA IR R R E R 2], 5] i “diabetes” Al
“adenoma” 255 IR SEAK o

* 3.9 ARERFRDMT
Tab. 3.9 Annotation error analysis

iR i A S AEE| R (%)
RIRE 66 40.5

A VCEChRTE 52 31.9

HAMAS R AR 45 27.6

Mt 163 100.0

A VE AR R R A 55— F BRI, A 0ty 31.9%. X BRI KA

FE— o405 PR E MR R IR BB SE AR . fFltn, fEf)F“Only six other cases of paternal
transmission of congenital DM have been reported recently...” 1, FrifEE % H K “congenital
DM XA BEARAE Ny — AN TEAA BB SEAA, AR IRATTI I VAU AR “DM R Jy 5 S 44
(Hr, “congenital” i & —ANBRE MR o A LGN WIGFAH K. Fla, fER)+
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“RESULTS: In persons at average risk for colorectal cancer, [1307K was found in 5.0% of
120 European and...”™, A1 77753 “colorectal cancer”FriF ¥ Sk, (H2&EbnfE
& & HU “cancer” 2 1E A IR 508 SEAA
HAR B R AR E F ERAAE LU LM Bl
(1 HE%kE
G AR RT — AN S AR S A AN S AN LR R SEAA . 0 T2 A SRR ) IR
Al AEAEAFIE RO EAE N — A ARG 2 2 AR, AT SRS B A — B &
AR BN, TEARHERRY, FF5H “iron overload and premature death” 548> Bl
[P 975 SR “iron overload” fl“premature death”, (H2FATSLEH 2% FRFEAERN—
IR AR R 1. 2l Siit, NCBI MRS S35 20 M &S24k, Horp 9 MEKR
IS ge b R RARTERT .
(2) 451
9 51 I TR FEAS 25 5 Sl bR f R, FEAIPEOL: — PRGOS AN R
SEAR B4 5 1R T E AN 2 IR IR0 SEAR, 2 AEFRATT SR 50 v bR VR O S A . i, A
#1)-F“The gene for spinal cerebellar ataxia 3 (SCA3) is located in a region of approximately 3
cM on chromosome...” ™', “spinal cerebellar ataxia” &> IEfff 500 SEAA,  {H /& “spinal
cerebellar ataxia 3" A& . B N“SCA3” & “spinal cerebellar ataxia 3”45 5 A fE ., 1EF]
FH AR -4 5 10 6 FRid 45 R AT I B I i, FECSCA3 FRVERL 1 i A4 53 b —Fb
oL, [E— 485 ] ReACRANF I SEAR R . filtn, FRATTSEIIE“APC FRIT AL
PRI SEAAR, “APC” /& “adenomatous polyposis coli” 14 5 2 ., {H 2 “adenomatous polyposis
coli”BEmT LA (S5l te B ) , nl R (S5 et SRR ERED .
(3)  FREMN RS
— R SR AL B R E, 4, 7E NCBI AR s g 28 N A A “of”
FI B SR (Bn“demyelination of the cerebral white matter”) , HAZEFRATLIGH KA 15
AN EFRE IR -

3.5

AT F E R AR 44 SRR IR T ) R 48 DNER (Disease Named Entity
Recognizer) o 1% Gi¥s Hi 11 9507 SEAR R I ST 3 A — DN T (A T R . 45
SE RSO, 2R GERE H BRI SOR T B S, FR i ARG 7 2R
i) HH PR 3 S AR S H R
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3.5.1

ZARGHRARRNE 3.2 fran, HACFRARM T

The nut ati on causi ng nyot oni ¢
dystrophy (CV has recently been

identified as an

unstable CIG...

Sent ence 1.
Sent ence 2.

The nutation causi ng nyotoni c
dystrophy (OV has recently been

identified as an

unstable CIG...

K 3.2 DNE

st common form of syndromic deafness and charactel <]
ATP-bindil selte (ABC) transporter adren: ‘1

R AL HE AR

Fig. 3.2 DNER pipeline

—_—e——

—e,— ——

—_———

—_———

— ————

(1 Wra). MFRFFRESCA, FIH Java BRI A28 (java.text.Breaklterator) AT

LTEIR

(2)  FmsRiRal. FIH BANNER R4 4 ISR bRERS )

HH BRI SR

-24-

I

N

BIAFIRESCAS



peLSENIPNC S E Re AT

(3) JEAbEL. IR A FR-45 S 0 SR AR SO A O SR, SR Pk
5 A B 2 SR AT 5

(&) TTPAL. T U R I S, AT R R
3.5.2

ZRGAERH CRF XA SLARBATFRVERS, f#FH1)/2 mallet-2.0.7 THA, % TH
f17& Andrew McCallum (CRF Bl#6 N2 —) R LIRS T8I saa. #
F mallet-2.0.7 T B 0] AT F ARG S ACHE ., R, SUAR TS,

R it (Graphical User Interface, GUD #itdy, FEAEH T Java [H 5K
swing TEf, THAHRTAKEELL swing 1E8%F, 1 javax.swing.JLabel, iXANT.
HAFEMAT W GUI. 127 7t K575 95 B0 BRI P a] A swing T B AL 22 Fisi e
A CanbR2s. 34 SCARESS) SRt RIEFIH P 5. swing () GUI FEAK T X1
&R, BIiZ GUI 5 BARIERET & BIAH SRS swing 1 GUI D REAS 3] 13
SR, FOVEF T E 48 E A E T & KU ) GUIL,

353

ARG RIET IDKLT 45, fE Eclipse3.2 Fi#EATIT K. A CRF XSkt 4745
MR, HE T mallet-2.0.7 TEA,; 7€ GUI #itr, FEMEH T swing TEM. iZ&
GuEFET Java B E TR, BT Java BIWLESF & BRHE, BRUZ R GG T B
KT EAERE RS, ATUEARMK RS Listy, HERBITHEFE IRELT LLEK
A
3.5.4

ARG S B T EAE L SRS AR Ay SO T AR PA S SR bR TR A
WAL, WK 3.3 fn. FINIZRGMBTHH B2 IR SCAR B ek, Bk 3RAT 8 i i
XS AREAT X o (RN, BERIEERSR) o EFERAIRERSOR, %A
e o HIAE “CURSCAE” b s #3355l “hRvE” 42, RGust 2 B iR S,
RS SR B “hRvE SR TR, R 2 ERR R SR R se k. iR gk
AR ERAEPRE IR, nTDUE I S —> TR 2, AR AT R A7

3.6

A E R T POW SRR BRSO TTE S T3k A SR A5 R X B
R T LA R SR O A AT AL R G . ATV AR BTG 5 CRF ARAS & 177K
HPISEAR, IS A F R EREAT XS B o FATAI A PharmGKB [ _E " 2 7 1]
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SCAAR B 1] o SRS R 1 B I B 45 R AE R IE I B CRF BUREAY I Zrrr 25,
P Al BT IR BRI S5 SR AT A o 4555 R A R4 5 30X (8 R SCER BRI 5K
PR S5 RBAT PR o Bm, AT T VFERI R R 0 b S SEAR TR K rT AL 2R G

W DNERVLO =L

ELBTALS

Pendred syndrome is the most comman form of syndromic deafness and charactel o
Inherited defects in the peroxisomal ATP-binding cassette (ABC) transporter adrend
Combined genetic deficiency of C6 and C7 in man.
The oculocerebrorenal syndrome of Lowe (OQCRL) is an ¥-linked disorder character
Deficiency of glucose-G-phosphate dehydrogenase (GEPD) is usually found at high
The mutation causing myotonic dystrophy (DM) has recently been identified as an u
We have searched for mutations in the choroideremia gene (CHM) in patients from |~
Familial hypobetalipoproteinemia is an autosomal codominant disorder resulting in

Kl | Lo
I E 3
Pendred syndrome is the most common form of syndromic deafness and charai
Inherited defects in the peroxisomal ATP-binding cassetfte (ABC) transporter adre
Combined genetic deficiency of C6 and C7 in man.
The oculocerebrorenal syndrome of Lowe (OQCRL)is an x-linked disorder charag
Deficiency of glucose-G-phosphate dehydrogenase (GGBPD)is usually found at hig |
The mutation causing myotonic dystrophy { DM ) has recently been identified as arn
We have searched for mutations in the choroideremia gene (CHM)in patients frorn
Familial hypobetalipoproteinemia is an autosomal codominant disorder resulting |

|4 I I [y
IEEETH

K 3.3 DNER R45tiH
Fig. 3.3 DNER Interface
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4.1

TR AR EA I RE 9 SO T 50 SEAAR 73 e — SR AR IR AT, J2E TR 1250 S A4 e
SR L1 A A B 2 e e P o A 5 i 44 SR UL, R b v 6 A B S TR
R TR) R, A OA B 5 M R I S A QR K AR 5 3, 3 7 B SS B AR v PR B 12
PRIk, SR BIR LR 25 S5 AR A s oA 122 A o AR A ) 1

4.2

HETF U BRI BIRA LTI 3 MBI IR (LD BmSiR s (2) Bt
KA (3) FETYRIE SURBIEETE B o S U3 L 2R A M 45 55 CRF 11
J7E M NCBI RS AR SE s ARSI S R, AR 1575 s RS
VC AL ARG O AR 45 & 97595 X TR S vk 5 A W e S 2 e o 2 b il
FEHES RZFR IO, BT IR A MEDIC S0 1)IE2 . MEDLINE B8 T3RR3R 18 X
{57 DHHTIH B 2T ER A B R L 4.1,

42.1

WRFCRWT, s SEAA TR I E AL A 15 2 AT AT DL T o g 12 1526241,

(D PR € 5

YR H R (http://en.wikipedia.org/wiki/Disease) H & iXFEE R “EEE” @
WORTRAEA SR . ThREREAS . JRE . O ) e T I . BRI, AR E
1B A A iE s I S AT DL 2R« b Ya Elantt) iz, AT O T R
P Im KRR UL S Wi AR T (R0 AR v] LSRN0

(2)  HaRMER a4 )15

VR R AEAE S0 N B0 D7 R s, 30 A P 3 1 ) ot R s N i - 4
“very-long-chain acyl-coenzyme A dehydrogenase deficiency”. IXFfdiid 4 1518 — ML
K, ARHTIIE T GBI, X B IR M A 44 07 AR MERA 2 503 SEAR 32 5

(3) i R i%

P SR F B 38 5 A RIS B A B = BRI T B IR AR AR 2
“hemochromatosis CILEAPTAER) 7 ) o — PR R I A i 20 SEAR I 07 e F 5
2R 5 — AR IR YA RS AL — B XA LR 1) 77 X 2 FE
BAEARFIALE (4 “breast cancer” )« JEJIR (4 “cat-eye syndrome” ) . JRIT 7 (A
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“Dopa-responsive dystonia” ) . JilEfE (40 “staph infection” ) . AW FEE (U
“G6PD deficiency” ) . LM (40 “X-linked agammaglobulinemia” ) 2¢# A4 (U
“Schwartz-Jampel syndrome”) . & 4ffiia] th 48 &5 F T 18 5905 S A& (1 “ severe malaria”) .

i ek P S
Lﬂﬁ B SR 47/ e

A 4

/ 33 S /4
v

B ST U5t

|
/Hﬂ%ﬁj‘aé;?ﬁ/
|
/ RAGER /

4.1 IR AL ]

Fig. 4.1 The architecture of disease normalization

(4 45

FE5PIRAHR B MEDLINE SCERIE 2, 4R 5 LR HIL. #E41T, A4 NCBI
G E] 396 N EMR-F SN, 267 NI Em, HAT S HIh 67.42%. 1B
Z IR SR 5 A I S, W“congenital chloride diarrhea” )4 5 /220 ] DL A&
“CCD”, tHALLZ“CLD™; [FAl—/N4a 5 il A] RRAR R AN R R S AA,  nAS” B4R AT LA

29 ¢¢ 29 ¢¢ 29 ¢

#&“Angelman syndrome”. “ankylosing spondylitis”+ “aortic stenosis”~ “Asperger syndrome”
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“autism spectrum™%5 . —MIFHL T, 465 18X SRR CEE S A, 46 S 1R AR T
R AR 73R

(5) &

FE S5 PR AR A 00k, AT o ISR iR E IGO0, RIREAN 500 S mT
Ao e HAt SR —58 4, W“<Gene><Disease>APC</Disease> gene</Gene>", ¥ipi ik &
FEHE R

(6) ZHEstk

HE AR — DS AR PR S PR B AS LL R R SE44, 38 H FH “and”. “or”B{“and/or”
HATER:, ENI3EE— 040 (W“colorectal, endometrial,and ovarian cancers” 5
Hut 441 “cancers™) BUCE AR AR I (W1“iron overload and premature death™) .

(7 A4 8R4

[A]— A7 5 ] LARERAS R AP SL Ak, in“adenomatous polyposis coli”#“Friedrich
ataxia”BE AT AR PR SR DLABARSIIR s 18] — N0 S A4t AT DL AN [8] B A5 53 1EAT 4
W, Gl vl LA “lung cancer” 7, AT LA “lung neoplasms™ 387 o 1X 8955 SEAA A
JRiE AR ) T SUE B R E B E

(8)  ARFAHIFIR FARA I, BUAE AR B — A i, m] LR T A 1)
IR AR, ALK EE 520 1) 7455 B UL ECAR M 2 BT A (500 SE AR o

DL b e i, ACGIN 7B SR UM ME RS, o — J7 T 4 R m A R 1
PRIHE o 95 AR TR A R AR W) SO R HBIR A4 FR o I8 SIEAZR R ) A& AR P 8 2 MU S AR
ZHARG P, HAURIL S R A HA SR IZ R 1) Je e A
RIFTIR, FESEARIRAZ IR, A AR ML 4 & CRF 7515 %7 1E7E NCBI A4
IEE] T 83.82% F {E . I bR AEA BT 55 0 AE B S RO A |, KR
K ) — 5 P 1t S 81 o A P AR A = 2 0 P

4.2.2

TESIRARHEAAT S5 T, FRATTEESA A HE R R — AN P98 S 70 T — /M — (R 5 b
WRE, WA BRA T AR AN S A 5 B 2 v o LR R AR IR P R Rk B ST
PRI DG AE Tt B8 i A P 0 Sk S AR E A 2 (MEDIC B ialil ) i
SEARBIAIARE o FERXRTUTS T, N T 7850 R B BT, 4 HR RS I DT T LA 2 AR UL e
P E), G EU R L= 1 Recall

(1) ] Ly

] TR ) SE R TE R AR AT S5 iR s R R E EH . (R, B E—A
BB 78 2 IR A HH BT P98 SR P i) AL 5 PRI 1Y) o RIS M S AL B 1 5000 T 28k P

i
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T SCA AN AT AL i 593 SISk S s 7 () [ SCam], PRI 3RATT I e AT e A4 g —
ANFER S HE PR R L . EPOR PR AEAAT S5 b, FRATIAE A 959 1] oK U T~ MEDIC %
RIEVEER, W 2.1.4 TR, 2R R SIS 9706 NSRRI SR, MR
T3 AR ER T L — Z 51 (1) [R] SR LA S — AN AR e 550808 P IR i AR AR AT o FRATTA A R [
IS 41t E 92 S A K L0 7 Fy () SR DA S A P 9 I A2 I o 2 FR) 5 96 s VR AR ) RS
B, [FE, NCBIBEMIZREMIT K EFH A EIR 2 DR R SR S H 5w b
WRE, AT RSP RX LB, T TR X L85 SAR-FRR A B R, I 215500
A, B 2z R JL S 76042 AN SEAR-PBIR PR IR TERT .
(2)  FFRFEFERAILE
BRI g AN T3] £ A P B 5 SO0 A [R] )00 SEAR FT e 3 AN R B 5 07 3, T 3
WHE S, [FRIG IR BRI ULEC R B, B — IR, FRATTR FH — Lk )
X 1] LAt T — L Ab
@ T B ] b B R R AT R AR, 2 R 3 i) 5 S A A AN A
IS5 PR RO B, XT89SR “SCA-17, H“SCA-1". “SCAI”HI“SCA 1”=Fk
18 DL UL 45 SR A FEAE N 5
@ iSSP S A BRI, RS TS B TR R AR 2 AN SR AT R
— P 5
() K-y 1] B (10 A T AT 5 A N H TR A
(3)  FRFERERIULAD
X TR ARl H R B SEAR, AT ER RS A VT AT 2 Re R 13840 S B e, e
TR FANE A5 R AR SR IR DR, AR IR 7 R0 SEAR AR SR 5 2 9 ] Lm0
o SEARUCEE A . Ebin“congenital absence of the iris” 254545 18 2 J&, IR “iris absence”
IR )2 [F] — N SEAA
XTTIEAN AR, AR 7 — P TE B R B VLA 77, BPHE T hr
AEAL BB SEAR B e — AN, FEB0 ) i rp BB UV SR, S8 5 Rz A il LA
PRI, RIS A S e ] S b R T AR ALLRE SR S e B3 {E>0.6
BRI AR i i S AR BB LG I, SR )5 AT T — 2 1R AT 6 SO B FER R fE v,
A BM25PG Rk, VRN A B FE AR .
© il B 1] S AR AN G VR AR A B SO, RSSO T3 1], D
MR AR TS FREERSC T BB BT, TR R VI Tokens.
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@ AEHERL . EEREERFEEWERERHERS . (FHIR—SEE RN, A%
—BE SRS SR o Fe B 1] B b BT B T A AR, SRR O] . AR
ZAEget,  F B SeiE A FE SRR IE T “RAINBOW” A4,

( http://www.cs.cmu.edu/~mccallum/bow/) , KZIHLE 500 AN #d

@ K. AT NCBI MR iR R R i Sefk, L@ MR HRR, I
FIH BM25 S350 i 126 5 9 44 R AT HE T

FERATH T, FATHEE 1] J b i A — N AR E VR & S0 D, MHAAE
DRI LA B RE S T q1...q0 A Q, U D M Q #% M BM25 it
SO E A R BR:

£q., D)3 (k +1)

BU25(D,Q) = &  idf(g)3 (4.1

580a,.0)%0 £lg, D)+ k3 A-b+bh3

| D |
avgd]

XA AT, g, )R q, 16 D HHFEM, | D |RFE D WK, B D i
HIHR:, aved] (3 D WP AT . kA b R E IS4, —MERBL T, k=2.0, b=0.75.
idf(q,) R q, BB SCRIBUE, 1R 51 AR5

)

N - n(g,) +0.5
n(g,) +0.5
HEREANARA, nlg)REEH ¢, KICHEEE, VN AEEREE.
FAMRYE A 4.1 XAF - AT P AR, HHEAS B — € BB ) SEARAE 9L B 45
Fo BATFERLZ B 555 ) 2 A /R B0, DRI 0 & SR AN T2 3 SIS v B0 35] PR I
Jr, EEanyg s SE4R“congenital absence of the iris”, 7EZ:[&“the”. “of {EHAZf5, ALA
{5 F < iR] “congenital ™ “absence”F*“iris” EI] I ] H HH A 2
4.2.3
FERA TR AR HEA T LB, A LA P I 100 75 250 L
(1) FrFERREHUCECRY B, AR Hh (R0 S A4 5 509 1] B b 1 22 AN A TR AT
FHUCHED o PRIy — N 008 SR AT e A ] M mh () 2 AN AR IR AT IL D, O 1 R 8 1950
SARLE U ET BRSO R EAR S S, FRATTRR B ST BRI S FE RSB O SR R
FETRUCEC I I AR R, SR — AN AR AN 2 AN bR IR AT A SR o0 &, B At I 73K
TR B I G, DRI R NI ()0 SEARTA € — 56 H RNESL I R AR S o
(2) FRFERBHIILECPT B, ARYE BM25 BIEREFHET , XT3 —NEs, 51
e I — 5 B R SR R 22, IR i A0 T B AT A R R SR TR A T

idf(g,) = log (4.2)
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Bc o DR FRATT 75 i — 25 1 5 1) JeC A2 92 o i) L rh YR AN 205 5 12 s SEAR IERA UL AT, A
REF 1295005 TS I (R AR VR AT AE 915 I SIEAA R IR AR TR AT o

P VB PE R R & A O TR I — L @A B, Rt — % T ki %
PRI BT o X AN R TE AN TT TR AT T 30 BRI AR A A Rk
Bt 4 BERME. ERE TR EIE. B HFL IR 51 e AL 24 m] o
BIT R MR —DNIRARE DR L, A XA B Bt aT LA B ERATT
KM T I5TP SEAR B TR A2 W — i o SRABLRRT, Gn SR =4 i i) ) - R S 31 1 AN S A4
B2 50 T e RN 2 H I OR T2 95 SEAR B HARAR RAS B o BT ELIRAT 11236 1] FH 295 05 5K
A i B B ) 1 Bl A T S T AR R S 1 B S

WK 4.2 s, 56— BOCUAKRZ NCBIHAEE H“breast and ovarian cancer” < i 5544 (1]
ETFER. EFRFERRSHULECH B, 120500 AR AT LS 509 1] i A 1 22 A AN [R50
PRARFFRESL I e &R o ] 4.2 H T I BESCAS /& 5 “breast and ovarian cancer”$5 5 5K
PRAL B UL HC R R B BIRAR IR AN N B R ST AET 4.2 H 3 A4S 7 Besxs LeaRA T T
LRI, 3 BOCAHHESH L 1 S8 7] “BRCA1 Al “mutations”. {H&, F B 1 SCAR B
HZVEE| T “breast and ovarian cancer” ¥ /& HH BRCAL JE R RAZ 5L H, F B 2 B3R
B R R AR 21 T BRCAL FERI A FHANMIRAR, Fr i 8 Beh R 2] 7 BRCAL
FEDAETE A RAR, PR B 2 B S0 e BB AR IR AT IS B 5 %7505 £ NCBI il
WEF I LTS EE AR, FILIRATHIE“D061325 4 “breast and ovarian cancer”{E
H 7 15 A 5 S AR B IE A R

AR VLG, 2L BM25 40 E K T € BB A T AR e T8 IS0 S A4 110 fig e i
A, XA SR BT OE LR 8 BRR RF A T RE A A SR IR R RS e N T
Bt — D e 2 AR BAR S S, FRATTE U2 AR E R UE R, RS
PN AR AR VT T F) 5008 T8 A 2., ARG I 1 R SOAE B IR A AR R A 5 1290 0 5%
PRI EARS o K 4.3 B, 99 SEAR“thyroid tumours” 7E AR VT ECRY Bt 5 3 NP5 Il
(1) BM25 73— BIE, 3X 3 AN 043 il /2 “thyroid agenesis”. “thyroid nodules”
F“thyroid carcinoma”. MK 4.3 # 4 4 BUFIXT LLIRATTRE S A I, Bt 3 HR I L]
“Tumors”F“cancer” AL o I Fr B (1) G 8 7 “tumors™ AH A, HLPJH 5544 “thyroid
tumours™ il & 1 A “tumors I 145 KT, BT LU B 3 BISIRAR TR AT 5 24 1T 50 SE A4 B
AR, TR R FRATTHA 52 <D0 13964 A5 9 S Ak “thyroid tumours™7E 24 A L SCH B9 A

R
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PMID: 9342365
Name: breast and ovarian cancer
Sentences: Germ-line mutations of the BRCA]1 gene predispose women to early-onset

breast and ovarian cancer by compromising the genes presumptive function as a tumor

Fragment: 1 Fragment: 2

DisID: DO001943|D010051 DisID: DO061325

Sentences: BRCAI] mutations cause increased risk Sentences: Founding BRCA1

for breast and ovarian cancer, frequently of early mutations in hereditary breast and
onset. These common mutations have an etiological ovarian cancer in southern Sweden.
role in many breast and ovarian cancer cases and Nine different germ-line mutations
provide the opportunity to examine in the BRCA1 breast and ovarian
genotype-phenotype correlations and cancer susceptibility gene were
genotype-environment interactions in individuals identified in 15 of 47 kindreds-+-
with the identical BRCA]1 lesion.

4.2 NCBI i £ H “breast and ovarian cancer”[J_I "~ 3C{5 J2 DA B 1] #1525 005 BAT WL ¢
R IPBIARRRT LA SRR B
Fig. 4.2 The context of “breast and ovarian cancer” in NCBI test sets and relevant information with
“breast and ovarian cancer” in disease dictionary

MEDIC SR ialiC &b, 3 T43 AN LT A AR I HR (5 6, X e f By B
PR BR IR 8% [FIIE, NCBI R I ZREE R 5 o 2 2oA7 et s 1% Fo
REFIBRTARRAE, AT 7850 RIS 5, JRATHIIR 2500 266 55 PubMed 422 1130
)T, KB T rp & — B R BRI AR DG (5 B, X S AT LU A2 S Ak )
SRR o I B AR B SER b T SCRBE R AT R 8 R SUAS e T 24
RSO R SR A S R U, BRI T T R SO (S B AR
38 SR B PG S 50 b AR 22 TR IR TR JRATIA s AR BLBE B i b TR
R AR LR SO S B B S

FoA TP T 0 (AR (VSMD (/N RS 22 22 G ke s L SR AR LA 0 150, £
AL, BAE AL (bag-of-words) 1EARHIE, {3 A55- 1% S R485% (TF-IDF)
AT REEA TR PO FRAT T TSR S b Y P75 S BT R L) A1) TV o 2 YR
AN, FIRBORI RAE S BRI R — A R U R R T
T4y — 4 AT MEDIC S il % sh MR B 2 SUE 1 3 — 3840 kB T NCBI
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IR K 5 b D bR PR S IR AR RS, K5 BRI BOIR AR IR AR S (1 BT )
TEIHE—RAE R RS S

PMID: 9467011

Name: thyroid tumours

Sentences: Somatic PTEN deletions and mutations were observed in sporadic breast, brain,

prostate and kidney cancer cell lines and in several primary tumours such as endometrial

carcinomas, malignant melanoma and thyroid tumours.

Fragment: 1

Name: thyroid agenesis

DisID: DO050033

Sentences: Defective development of
the THYROID GLAND. This concept
includes thyroid agenesis (aplasia),
hypoplasia, or an ectopic gland. Clinical
signs usually are those of
CONGENITAL HYPOTHYROIDISM,

Fragment: 2

Name: thyroid nodules

DisID: DO16606

Sentences: A small circumscribed mass in the
THYROID GLAND that can be of neoplastic

growth or non-neoplastic abnormality. It lacks a

well-defined capsule or glandular architecture.

Thyroid nodules are often benign but can be
malignant. The growth of nodules can lead to a

multinodular goiter (GOITER, NODULAR).

Fragment: 3

Name: thyroid carcinoma

DisID: D013964

Sentences: Tumors or cancer of the THYROID GLAND.

43 NCBI MR ferhthyroid tumours™ 0 b= F 32 {2 L DA S il et 55325005 FLAT WUl 56 R 09
TR IRTT AR B
Fig. 4.3 The context of “thyroid tumours” in NCBI test sets and relevant information with “breast and

ovarian cancer” in disease dictionary

JETIR LR R SR BRI i Qs MBI b IRAT A R I e 8 SR RS B D,
LG P A R AABLRE , IHME S KRR IR N i & 45 R JATME A cosine (K
NRATEALEE . B THEAEM TF-IDF, 1HEA T

-34-



peLSENIPNC S E Re AT

tf, ; *log(N/n +0.01)

W =2 > (4.3)
a [tf, s *log(N/ n +0.01)]
ki d
He, BT RE T
(1 tf, ,+ W AR d B
(2> n,: FKUEZDADSTRF I
(3) N : SCRYEFEE ISR
A GZARBUE F B R R
a0,
Sim(@, D) = cos q = ——=L (4.4)
J<é‘1 5 (& )
k=1 k=1

Her, w Fp, &R E QY D HE kIt RIIMNE (TFIDF) . NRRERHES
A) ) B B, B BRR S S

4.3

4.3.1

FERAR AL S, FRATTF A Y 4 % 42 /=2 NCBI Disease Corpus™ (NCBI) .
ZIERHEE AZDC ERHP AL F, XIRIET PubMed (1) 793 R4 EHH 1) 6651 ) F-idt
ATRRIE, ARG RERRIAE AN SR B #1) MEDIC JRiiialil &, RUAMIHRAE 5%
AR SRR B — N BIH AR R 5 HIUE . R iZE RS 6892 AN SR LA
790 MMEFIIBRME S . KT IZIEROEOULE 2.0.5 FTCAH 7 B AR .

4.3.2

FEPIRARAEA SEEG H, FRATT IR O AR I S TR0 (1R 50 SEAA B 5 B IR A A2 15
MIFREZ S —F, BRI 288 MRS m I A B, R ZAE IR A HhaZ i S
T HLO B B AR AT IR, RATHA NI 2 — IR 5 3. 2 SLIe PG R v
REfFaPRA 300, sralhiEmiZe,. AR5 FAE, BiRuN 3.3.2 7.

iz b, P 1E PR ) Precision. Recall 1 F-measure #E473FAy. —Fi
MY (Macro Averaged) 55 —FiFRNHCEY (Micro Averaged) o P ANTE]
FET U TP PPy NG BT 252 LA ER v AL, Geit BTl S i TP,
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FP A1 FN, FJH 3.3.2 H 9 20iH5H Precision. Recall £l F-measure [K{E; 11 22 F- 352 LA
R NAL, Gt ERMEN TP, FP A1 FN, RG0S A R ZE Y Precision.
Recall A F-measure FI{E, /5% FTA 4% ZEK Precision. Recall A F-measure [1J°F¥J{E
YE NGRS R .
4.3.3

NT WA Z IV IRA TR G ERE, AT —ANFr BUERZS T Precision.
Recall 1 F-measure, AL LU JIASE B

(1) FEFAUTEC . KR H B0 Se ik ELEE B il e rp gt AT R 28, G SR DT I H
DERC TR 5 IR AR VAT 7 FC 45 125 AR s 75 IUNZ 0 SR R B AR TR R N 2

(2)  FEHUCRECHBORIUCEL . X RS A VT EC P B A 3R BB bn IR IR0 Sk, )
F BM25 B30 55508 SIEAARH 5 T 1) L g TOT (%) 4L, 0318 55 v KR 5 0 TR 1 3
PR R o

(3)  FEHHUCFEC+BORI UT AL +VE 5. BOBIUCECRY B B ) 45 R P ey, BGE
— € BB IR T, K5I 2 T 1) 5 7 (RSS2 B A 2R 5 VR 0T 3k 8 TUgE A7V B,
i B3 B 1 P50 TGS I [ 98 b AR A

R AL T AFTNEESI S P8 R . W3R 4.1 FREE RN, KRS
37 68.43%I1 FAH. fEFFFHREHHICECH RGN B, PR B TR R BRI UL R 1) 7732,
HEMR R (+6%) FIH B2 (+6.6%) #RAF 3 192w, MME1S FAEWRAR 75 (+6.2%) .
BOBIVCHAC EARTR = T FAE, (2RI N T —# el i e 4 2R (MEDIC
VLR MEDLINE SCiHkD) T8, RATMHERFZ (+5.6%) FIHFIZE (+4.2%) #B
B3 THRE, BARERERAER TIRE (+4.8%) , XULHIE YR KE OB BT
TR IEE IR . 5 DNorm BmARAEAL 14 R, TRATMAREI 1) 5 VAAE F 1
PR CE R, {HE DNorm B bRtk Ab 72 — PP B 2 S ik, R ik
BT MBS, AMKEERHEE AT AL 2R . AHXT DNorm J53%, FRATHI 7 vk 5,
TR RHR 2 572 4k, RIRHZ T VR AR 2R 5 B A8 BRR AL TAE 9 A 43

R A2 5 T AFINEE IS RO AR . W3R 42 RATLUE ], ETE/H
RS TRULEC 7749 3 1 70.60%01 F 1. [FIFE, EASHAUCHEC YRR b, BOMITTE V1
AEWI R (+5%) MIH B (+6%) #FE] i, MM FEEEE 7idE (+5.5%)
TR T RIE RSN B IR AT S, SRR B T AR 3R = (76.11%3)
79.70%) . 5 DNorm FRAREM I ITEM L, EHERZ ERTCE SRR (0.7%) , (B
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RBATPI A FZ L DNorm k@t 3.5 NE 7, BJafaRAIN FAESS 7S
(+1.5%) .

F 41 ARIFER R R
Tab. 4.1 Macro-averaged performance of different methods

WakrsS Precision Recall F-measure
&R T 0.6805 0.6944 0.6843
5 T UG i +B0R DT i 0.7399 0.7609 0.7465
6 D T -+ RS DTG F+ 904 1 0.7959 0.8031 0.7949
DNorm!**! 0.8280 0.8190 0.8090

* 42 ARFEIFERBCFHIER

Tab. 4.2 Micro-averaged performance of different methods

Tk Precision Recall F-measure
it UL 0.7052 0.7069 0.7060
s Bff UG T + A8 S i 0.7556 0.7666 0.7611
FE B TG JiC -+ ARH TG FiC -+ B 0.7962 0.7979 0.7970
DNorm!** 0.8030 0.7630 0.7820

TERRVCRC I FE R, FRATIEE/E>0.6 F UL EL IV A AN 998 [P0 0 0 S Ak . 1)
B I B AT LAZ W Precision #1 Recall [{E .. & 4.4 25 H 7 N [E BRIAE XS Precision. Recall
A AEREZN (AT 80D o WEIFRRATITCUE . EB{E IS K2,
Precision. Recall f1 FHZAE KGR, HBMEN 0.6 B, FATHIESER] &m0 FIE
(79.70%) , IR HERfRFN A [ 2435 N 79.62%F1 79.79%, [iti)5 Precision. Recall 1 F
(ERAR/ I

FAb, N T R B ERA TR bR AL T VR B, BRATTHE NCBI MR AR bRt
SV SARE N IR, B s Fas T AT bR A 7 1SR
8 ERAT 2T 1545 511K P=0.8129, R=0.8125, F=0.8127, W Fiy4i®ii P. R M F 14
¥%1790.8140. MZZERTTUAE H, A THR IR HEA I 7 E AR T fir 44 S48 073,
FE UL IRARME T B SRR RE R R e 1), A2 TRACE AP BRI 5200 .

4.4

R NCBEHASE I SLIR 4R, FATEZ T B SRR R R R R . 7
NCBI AR bR S S b, EILEdE 962 M IEWIE 2, o 196 i SLAR bRt AL 45
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Fig. 4.4 Relation of the performance and threshold selection in fuzzy matching

RA3 FMEERR T

Tab. 4.3 Normalization error analysis

iR I A R H R (%)
B IR SRR ) 123 62.7

BRI 65 33.2

HoAth AR 8 4.1

Mt 196 100.0

FEAEREE R R, SEARRAAR R I E b m (62.7%) o % T SRR I i 4
RAOMTESS 3.4 WEAAE, A HER.

AN BRI A e MU B R, (S PTA ER I LE N 33.2%. X RER IR B AR
FERORI UG BC B BRI 3 il SO BB B FERORIUL RO B, G0 SR FRA ) B J 1R B ) 1k
SAAARIES, 2 FEUEVREE R, RIMESOHIILEC P Be & IR s IS EC I, 2R Y
JiE SCHATIH BRI B, AT RE I IR . HERES IR A 2 IAE T 51— 2 I

(1) 55 BR s 1a] 599 SR . B i, PR 52 18] “ cardiac” 5 “heart” & BLAH [F], “colorectal”
[ “colon” A1 “rectum” BYEE . (HI2TRATIEH BRI VTS A BEAR 3 B AR ) B A
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AT E W, AReARYE IR ) BAA R BT E R, Ao RENS IR,

(2> 5 ARSI TUFRHEA R Blhn, RS “tumour” A B P S A%,
“tumor” , {HJZ I T BT TR SEAR RE “tumour” IXAPIESL, 6T “tumor”
LS 45 1% ; “ adrenocorticotropic ”1r 44 5 4 adrenocorticotrop ”, Tfii “adrenocorticotrophin”
w4k a8 “adrenocorticotrophin” o iX 2 AN EIRARR Rl — N S, FEBR IS5 A
AR RS

(3) Havik, S5k, —KRGRKRE—/NEFPBS, H— P EdER, W
PR 5 A Sk “pineal and retinal tumours” .

(4)  FRiEMN . 75 NCBI MRS MIbRAERT 2, R T — L85 SR B i AR AT
FRVESREER I . 9 ngmi SE4k “disorder of glycoprotein metabolism” & “ ¥4 2% (44X i1 &
57, (R RIEHARE N “Metabolism, Inborn Errors (fUIEERS) 7 HIBR bR
FF; PR SLAR “gastrulation defect” & i ARIEN “disease” MM bR IR AT, —LEBH
I “growth retardation” , YIZREFMREME 45 RAE, UEFRIMEHNSGE S
FRiE B SR AT RS BUL I 5, B2 H R

(5)  FIFHY R vh SUIATIH B, BRENAN A BRI A (A [R] 3 B i % . IR
A ISR “ptosis” FRAT/RMRMG N8, (H 2 1 EARE G HE 48 “ X-linked ptosis
(OMIM:300245) "HEFE T “eyelid ptosis (MESH:D001763) ” (KR 1, Pl A 817 “ X-linked ”
L EIR] “eyelid” 7E s i) L Hh R I IR B 2, M ERR] “X-linked” [#) TF-IDF Lt
1A “eyelid” [ TF-IDF /)5, KT “X-linked ptosis” ] “ptosis” [ TF-IDF KT “eyelid
ptosis” ] “ptosis” [¥] TF-IDF, I 45 R .

AR I I R pR T R S AT R B AH B B AR TR . PubMed
£ 9463309 3595 S “anhaptoglobinemia” A1“hypohaptoglobinemia”# 4& 1F fffi H 5 95
SR, BRI S i AN T W, AR SR A I, BT AR AN BIRH B (R B 1R
FE, PTLAZREH R Py Ry FAEHRE O

4.5

ARFLG T RIRARHEA T Y A7 35 D52 I U PR S B 25 2R BOx I R R 20 A
FEZ SR, BT 7455 o o s L PRC ATASORA DT FE AR 45 5 (18 7592 R 0 S A S ST AH L )
WREF 5% 2, (RIS AN S B A e it SUAE B — N SEAAx L AN R ade SEAR EA T
THBG, f5e i ORI ALURE 70 #5 e A€ 328 SRS L AR AR IR VR die S 4 2R o 3RAT TS S
CER VPN K 2P B 510 2 b . X TARAELES SR, BATG H TV EHR 7
o
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PRI — B2 UM NS R () — KR 25 o il R S0 {adt e i) 30 P 5 a5, n o] T3l
PEIi~ WA TT 0 BN AT TR W s R . SR, TRl — N800 AT fg F A R 7 5
Kiks, —FdR 77 AT REARER A F 5, AR TR — PR, v B HZ 2R
) — i 77 A A 2 1 H 2 S 1 A il 7 OGRS 2. . BT DAEEAS R 1 28 DY 2
o, AT I R PO R AR ) 1) R R A AR I bR A IR R R, FRATT e
T SR N AE P SCA R0 R, TR B = F A 10 SRR A AT 5% i S 4
WU RV R B R O AR AR AL IR 1 R

A TAERILAE 2 MR — RPIRIAR N, ZRIIRIREL .

B — TR EENG T PR ARV SR bR AEA A T 5 A TR AT S
PRI IR bR AL Z A R &R

R EFLENGE T ARG, TR, DU T H RHE S, K, HEAH
TR ESCER IR, F4F5 MEDLINE SCHR. MeSH 525 3 i3, PharmGKB #jH %
SIRPE, MEDIC % ialil R L& NCBI 5 1k

RS =T, FBGH THRRRAIIN %, s R UL R R T . AL
FEAFH CRF 5 ia] ft UL EC AR 45 & B 7 iR SEAR #EAT R . FRATTH] A PharmGKB K]
PN TR T AL, R AR LA ) 45 R ARFE IR CRE A A T AL
2k, B FHNZREF B NCBI R AR 1HE A7 i 44 SCAR R, B e 2 FR-46 5 1A 0 E
TE BRI EE R AT SEIS T AR RS T BARI T e, BATHEE —
AP A RS0 DNER, % R Guit it (508 SEARIEAT iRy e iR

VYR B AR = F S0 f SR A b, R ORI AT AR AL . FEARSEER R,
T SEFF MEDIC 2275 1] Y17 28 14 F 2 975 - WL 0T PR32 0 1) B, 9K i % FH 1] BELC FC /) 7 923
& NCBI AR 959 SEAAOHS B (B 1 544, d5 fa M A8 535 (MEDIC a3
MEDLINE SCik) F4 @il SAE B g de DT EL I 47 08, 326 HORFARA B 3 K AT L T o)
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