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Extraction of chemical substance names from Japanese
texts: A case study of Japanese Published Unexamined
Patent Applications

Abstract

Many chemically synthesized products are used in our daily lives, such
as industrial products, medicines, and cosmetics, which are based on
chemical knowledge. These products have various applications and
considerably contribute to our quality of life. However, there are problems
associated with the environmental impact and energy use of such products
that need to be addressed; for solving these issues, chemical knowledge 1s
indispensable.

Media, newspaper articles, and scientific and technical literature all
contain a lot of chemical texts, which are based on chemical knowledge.
The number of such texts and the chemical knowledge therein are both
increasing daily. To solve problems in chemistry and for easier future
reference, it is necessary to extract, organize, and accumulate chemical
knowledge efficiently. However, this process requires a considerable
amount of time and effort.

In the past, factual chemical databases were manually developed in the
field of chemistry using numerous accumulated papers, mostly as
unstructured data in the form of text. However, this made it difficult to
construct a comprehensive database for a subject with so many attributes.
In contrast, today, as papers are available in electronic forms, it is possible
to keep up with the increasing number of papers by creating a factual
database that can be automatically constructed using present technology.

Most factual databases in the field of chemistry comprise the names of
chemical substances and attributes, such as structures, functions,
manufacturing methods, chemical reactions, and applications. To extract

this information from texts, it is necessary to consider few aspects. The



first step in extracting chemical information is identifying the name of the
chemical substance, as it is the most important attribute, and the core of
the vast database.

The names of chemical substances can be characterized by one or more of
the following features: the creation of new names, changes in names
according to the time of development (e.g., pharmaceuticals), variations in
the notation due to the nomenclature, usage of arbitrary notations by
authors. Additionally, there are often various notations, such as names,
symbols, abbreviations, structural and chemical formulas, and bonding
tables; thus, it is a difficult problem to recognize and identify chemical
substance names.

The problem of extracting words with specific attributes from texts has
been studied in the field of natural language processing, as named entity
recognition (NER). The most basic yet accurate method to do so is to use a
dictionary. For the NER of chemical substance names, a list of chemical
substance names is first prepared as a dictionary. Thereafter, the words
extracted from the text are checked against the strings in the dictionary,
with the ones matching perfectly or approximately being determined as
unique expressions. This method has the disadvantage that chemical
substance names other than those contained in the dictionary cannot be
extracted. Another commonly used method is to combine the rules to
extract chemical substance names that are not in the dictionary. For
example, a pattern-based method can extract chemical substance names
using characters or strings that appear in the chemical substance names in
a characteristic manner, whereas a context-based method can extract
chemical substance names using their arrangement in a sentence. These
methods allow the handling of a wider variety of chemical substance
names compared to that possible with the dictionary-based method.

To elucidate the dictionary-based method, an example can be discussed,
wherein the chemical substance names in English-language patent

documents were extracted based on manually created pattern using a



dictionary with fragments of chemical substance names. As a result, of the
14,855 chemical substance names present in 70 patent specifications with
the international patent classification "CO7D: Heterocyclic Compounds,"
97.4% were effectively extracted. Thus, the extraction accuracy of the
dictionary-based method can be high, depending on the quality of the
dictionary and the matching algorithm used. However, the cost of
maintaining the quality of such a dictionary can be a problem, as it needs
to be constantly updated to accommodate new chemical names. For the
combining rules method, it is necessary to modify the rules when
exceptions occur, and the cost of maintaining these rules can also become a
problem as the number of sentences increases.

To address this issue, instead of manually creating dictionaries and rules,
employing a method of black-boxing NER using machine learning has
proven to be effective, and it has also been attracting attention in recent
years. In the BioCreative (Critical Assessment of Information Extraction
in Biology) IV workshop in 2014, a CHEMDNER (Chemical Compound and
Drug Name Recognition) task was created to extract the chemical
substance names from PubMed titles and abstracts. Furthermore, in the
BioCreative V workshop (2015), a CHEMDNER task was created to extract
the chemical substance names from patent documents. The CHEMDNER
task in BioCreative IV involved creating a manually annotated corpus of
chemical substance names for over 10,000 PubMed titles and abstracts
from major chemical disciplines and hosting a competition to extract
chemical substance names from a subset of 3,000 entries. Twenty-six
teams participated, and various methods were examined. The highest
scores were 0.86, 0.89, and 0.87 for recall, precision, and the F-value,
respectively. These were very promising results, compared to the
agreement ratio of 91% among human annotators. The CHEMDNER task
in BioCreative V involved creating a corpus of 21,000 medicinal chemical
patents, including the names of the chemical substances manually

annotated on the titles and abstracts of inventions. Twenty-one teams



competed to extract chemical substance names from a subset of 7,000
entries. The international patent classifications used here were "A61P:
Special therapeutic activity of essential medical or veterinary; hygienic
compounds or pharmaceutical preparations" and "A61K 31/00:
Pharmaceutical preparations containing organic active ingredients.”" This
task was created to find a method for extracting the chemical and
biological data from noisy patent documents. Such methods can ultimately
be useful for a wide variety of document types. The highest scores achieved
were 0.91, 0.87, and 0.89 for recall, precision, and the F-value, respectively.

Compared to the number of NER studies on the chemical substance
names in English, there are significantly fewer studies on the chemical
substance names in Japanese. One possible reason for this is that
Japanese sentences are not divided into words using spaces (like English
sentences), which makes their separation difficult. Additionally, the large
number of character types makes it difficult to apply character-based
extraction methods, and there exists no large-scale annotated corpus of
chemical names.

For extracting chemical substance names from Japanese text, it is
necessary to distinguish a word from a sentence before selecting a chemical
name. In previous studies, we reported on extraction methods that focus on
characters forming up chemical substance names and can recognize
katakana, alphanumeric and kanji characters (such as "f&"), and a series of
parentheses as candidates. Furthermore, these methods then use machine
learning to select the appropriate substance name. Since these methods
are mainly applied to the descriptions based on nomenclature, it is difficult
to extract customary chemical names. In addition, morphological analysis
has been conducted to discern chemical substance names from Japanese
sentences. Morphological analysis has three functions: dividing sentences
into the smallest units of meaning, called morphemes; assigning parts of
speech to each morpheme; and restoring each morpheme to its original

form. In other words, specific words are extracted by referring to a



dictionary, and words that are not registered in the dictionary cannot be
extracted. However, a potential problem in general morphological analysis
is that chemical substance names are often split in the middle and cannot
be correctly recognized as chemical substance names. For example, "1— (6
—7RE-—EU T —3—ANAFN) —4—TF /) —EXT V" and "1tk
%—4i" are separated into smaller morphemes such as "1/—/ (/6/—/7 7€/
— /e =13 —IA N AT =4 — =TV — BT " and "B/
%5/—/%", so it is necessary to combine them into a single word as a
chemical substance name. Based on morphological analysis, the author
proposed a process of 1) cutting out words containing chemical substance
names, and 2) discriminating between chemical substance names and
non-chemical substance names from the obtained word groups. The details
of this process were discussed, and it was shown that all chemical
substance names can be formed as words by doing so. Once the morphemes
are recognized as single words, we then have to consider the selection of
chemical names. We can use various methods as aid, such as the notation
of letters that form the chemical name, words that appear in and around
the chemical name, words that modify the chemical name, and the
meaning of the sentences containing the chemical name. Overall, the
extraction of Japanese chemical substance names using morphological
analysis consists of two stages: the recognition of words containing
chemical substance names by separating and concatenating the
morphemes from sentences, and the selection of the chemical substance
names from the obtained groups of words. In this thesis, we report the

results of our studies done for each of these stages.
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4 (PERSON), #i4: (LOCATION), H H%Eﬁ (DATE), W& 5L (TIME),



4R E (MONEY), #1538l (PERCENT)] @ 7L BIES N TWND.
A REOFI TS L O R0, 438 T & OFEMMERN LERIZ0, 32—
INADVERRICIFRIRC T ) &2 9 5.

NER > A7 LD Z X 11277

— BN

— JL—J)LX— 2

NER A7 5 — oy

—aTFAIN—RA

— e

® 1 NER Y RTLDIELE

FEEN—ZADYV AT M, FEENOHGEO Y A MMHLT, 7% X MO
TUT 4T 4 OHBEMIT D, VAT AL, THFA PSRRI HEE
FIXHERENFEORELE —HT 2N EIDERETSH. 20T /3 Y XA,
WD 2ODHA T3 TFHZENTES.

1. 22— 7F A MK L THREINTZHGEY A b —E L FEL (A
ET 5.

RSB FERE, —EOSCFEORA, HIER, EIXEEAE TRRICT D

WHOa—HIEHVEN—FEEFETL, ZFEAEDONER 7 7 r—F THHI
TWwal[10].

= R—= 2D AT AT, @%, RO 250/ —LREHIND.

1NG = = 2D =) R B 5 SO0 308 2 VD Tl
5.

2.3 T HANR—=AD)L—)b : LFEEOEELY VT3 5.

AT XA RR=ADOL— LD L LTIE, TADFEEORICEA LGN
< S, TOEALFIIADLFTHD) B H[12].

Bt (ML) 7 7'v—F[13][14][15]ic £5< NER Y AT A%, 7/ 7
—va Y INTELEEKGET 28T — % OFER—AORBEZFIH LT, §



EDTYT AT 4 5Bk T DO OFEIET NV EHHT S, MLX—ZD
VAT LERRETHITNE, RO 2ODIERAT » TINNETHD.

1. hb—=v7 R ET VL, 77—V a v &N XEOHRILE
ET5T7 /7T —a s ZFRNP0ICIEfERNERE R THE I L—=
VIFTHMENDD.

2. T/ T —vay LEROT X L CEET AER (AT —X)
ZERELTHETHZ &

ML 7 V3 XA, RO BNDRERICHESNTHEIND. NER THEH
END 72 ML 7 V3 ) X B IZEEH 0 28, Blilile LEE, e
HOFEE, ATV Y RERRENRDS.

HEH D FEHT NI Y XL, FE/A VAY R EfRET — % T LT
TAHZETHEEL, FEHEMREELE T 4 — Ny 735 (FHabvFHE). -z
X, BT S D FEIC Lo TR SN D BEMETIE, 20 B a— X I3E
SN ThIE T =2 EEE L, U6 CTH AT D (16].

HEM7e L5 E T AL, FikzaEFIica v a—2hae T %
FHiEEBZDHZEEZANE LTRY, FEHECT AR DNG RN, #L
W LEERo T, Hifie LEBICB T 27077 A0RME, 77— 0 bFRHE
EROTHTZETHD. 7 T7AFY T, ﬁ%&b%ﬂw T, FEO
FNBHEEEEZ RSS2 2R E LTS, [17]18].

PHEIH D TNAY ALE, TANMET—F LTV LT —Z DOl %
AT, ZNEDX A TOYAT ML, FE T AE2BAT 5720 T
HCERSNEEETEL/NERBOE Y b, T72bb, bPNRIERT —4
Dy FREEND. L, UEf] et 527 823, BET S
e L THOBOIFADPHBE SN TS, ZINOLDOHI L2 G LEE AT Lk
flio TR L, BISCICIET 530K EOFR 00 245ET 52 L2 HIET. £
LT, Bl & 5 2RO THEHAAM OB 2 FORET 5. Z0%EFak
I, B IO A S Bl U CRkEIC BRI S du, Bz B9 2 SUR%
FRTD, Z0XCLT, 2OF a2 &0 IRT LT, 2RO &R
W sz EnTE B9l



122 {EFHMERD NERHZR

EFWEAL DD 2 B 2 — ZRPIZOWTE, 1960 4-4RIZ Eugene
Garfield 23 EBRRY 22 T8 21T > TB Y, KR EZT LT Y X LT oHFE
PR FCICER T 5 H LA L7z [20]. Zamora H1%, —Mxi7{bFWE, b
TR AL HEEREE & 5 T B AR SRR LB AN AL FE DR HET 21T7 9 Z
LIZE T, T A MO RISTHEHRE BB 32 2 & 2lAa7=[21] [22].
Hodge 51X, 7% A N7 4 —/L FNOALFWEA Z38i#% L T CAS B %
FO B THENMZHOWTm U7z[238]. £72, Blower & Ledwith 1%, FEEHRR
e &L HEEoEREGR 2RI LT, AL PHEEO ERMICGG#H SN TV 2 WE
il U, ALFEOSCET 25008, AR, ROSSRME, IWERe & o BAR) 7
HHZV—N_—=2D7T 7 a—F Tl L7z [24].

Kemp & Lynch 13, {b5#WE4 GG R EICEET 2 5 ENER ST
ST HE, FEOT XA MIHLWES 2@ T AR S E Y FEIZES
TIRMPolZ e ZtEML, ET L OWEA Z BB T 2 FELRE L.
LB\ BT D XFFNDODIRMM0IZEE UL ALFEWESL 7 T 7 A 2 N &1
ATREEZ O T, Bt CE T OEWEA 2 NFTHES T — 250 T
202821770 o> 7. Y A R LV KLIC Index Z{ER L, Z® KLIC
Index & substrings, stopwords, stopstrings =% &2, % 7 %O H5ED
BIRZITo 7. X 74171 SGML (Standard Generalized Markup
Language) TIT\, {LFME 4 Id<chem.>% 7 & {15 L=, ZOFEE, [H
BRRFEF 048 TCOTD : HREAEW) 253 TV D 70 OFFFITHIEIC

BOTHILT P WEA 14,855 D 9 5 9T.4% &M+ 25 Z LA T&e L
TW5h[25].

Klinger 5%, IUPAC & I ZHERL U 72 bW/ E 4 &= i35 FEEZRE LT,
St HE#YS (conditional random field; CRF) (ZZ DWW =it 7 7' e
—FEHWTTHFA bz b= AL, TMNT 21T ET A EER LT
BT R TEMG LT 50DV ICIUPAC & LW R A IR T 5 2 &

(IUPACA DT T 7 A v b IO ik 2) B/ 7 +—~ o A& HN
SELHZEaR L BERACELAITFFETHIET 2L LT, ZOFETIE
W7 ino7-(26].

ftlZ & EFEMBAF I T T, AL FRMEE LG DR/ E & 5 D THEED



M 24T > T2 ERTI R ED D 5.

Hettne ©[28]3 & Of Rebholz-Schuhmannetal[29]i%, X541 —£i% % -
TEMA L yF2 2 Lis, — %S, BERX—-2A0HER, Bl ShsiEE
BEIO~yF o773l XAORENRETIVUL, @SEELZRIT L, 7%
A FDANIL I ZADGEOFBRIIEL 2D, ZOHET, FHEEX—ADT A
TATHWHEENEHE SN HE, FHEORTIZT R b ERFRRDNND.

FEEICIT VLM EL Z b CTE 5 K 5, V=L ZMAGDE L HIED
ZZHNTND. ZRBITEY, FEEN— 2D HIEITH_TEERE T E A
SORFRISFTREIZ 7R 5.

Narayanaswamy 513, b4 (Bl : £ > RAZ TV, N-AFILHRNLVLT
IR) RALFLDO—E Bl ATF N, AF) I, SESERADT A XL
& LTI =N _R=Z2 DI BET DGR E S ST 2D F T—%2BRL
fz. ZOZA=IE, lx OBFEII LT, (R hHE (ke ¥ —25)
AR BRREEE (B f 2 — L) (TR TH 2 L2 AL LTS, by
a7 HEEORRITIE, BREER, KT, BT, R 572 EORmMLFHED
=L, ALFEEROTLEERE O L —v, TUPAC OALFE o4 BRI
S — 2 &2 vz [30]. —_—2% NER 1L, %8R ) V—2 (H
FIZEDERR LTz b— v Dt > M &) BFIHTE 255 ITIXRVVERE 2 56 3
DB, VAT DOBREMEIZRIT D . = VTHISNNERE N AE L5813
HEETOIHERD Y, LEOHEIMIZ E> TLr— 2R L T 72D a X
FAREIZ 72 %

FEE, W, TN ARV Y =T AR EORNM Y — AL FEIE 1T
HEI TR TE 5 LB L OEMEFZSH ORE L a— 20z thth
# 2, & 3ITRT.



K 2 LEEIVEMEZLTFOHEDH

F—h A, 7 KLz

ChEBI http://www.ebi.ac.uk/chebi/

ChEMBL https://www.ebi.ac.uk/chembl/

ChemIDplus https://chem.nlm.nih.gov/chemidplus/

ChemSpider http://www.chemspider.com/

DrugBank http://www.drugbank.ca/

Jochem http://www.biosemantics.org/index.php?page=jochem
KEGG http://www.genome.jp/kegg/compound/

COMPOUND

MedlinePlus https://medlineplus.gov/druginformation.html

MeSH https://www.nlm.nih.gov/mesh/

NCI Drug https://www.cancer.gov/publications/dictionaries/cancer-d
Dictionary rug

NIAID ChemDB | https://chemdb.niaid.nih.gov/

PubChem https://pubchem.ncbi.nlm.nih.gov/

HAA LS8 E | httpsi//jglobal.jst.go.jp/info/nikkaji

=+ Web

K 3 LEEIVEYMEZIHFOI—/XDHF

a— /24, 7 R A
IUPAC training http://www.scai.fraunhofer.de/chem-corpora.html
corpus
SCAI http://www.scai.fraunhofer.de/chem-corpora.html
NLM-Chem corpus https://www.ncbi.nlm.nih.gov/research/bionlp/Data
/
GENIA corpus http://www.geniaproject.org/genia-corpus

European Patent

http://chebi.cvs.sourceforge.net/viewvce/chebi/chapa

Office and the ChEB ti/patentsGoldStandard

CHEMDNER Corpus | http://www.biocreative.org/tasks/biocreative-iv/che

mdner/

FEEN— 2D FEOREREIIEN T 2 FEORE L~y F 77y
AL E > TEWVEZEBTE S, 7272, Hiiz b4 x5t LT 72
DIZIEFEEZFIZT v 77— b LT RERH D720, FEED B OMERF D
72D a A FAMBEIZR D, FL— L ERREDETE FECZONTY, L—
INZBINFRED A LT GARITENAEIET Z20ENH Y, SCEDOFENNAE
ST—VEHFFL T 2o a A MBRMBEICR S, 2 LT, FFER



N—= e NFETIED DO TIERL, A E 2V TNERZT 7 v 7Ry 7 A
b 2 HFENTFEER S TVD.

1Z& A EDNER P27 A%, BHESR, S5, UK, 5B & OHEBUTKT
LR WEHBE 2T LTV 25208, 25 OFREESERRO A IEIC 5 2 5 8k
ZRGE LT TRIT A 720 = 2 — AFE DIR[0/ S A A AT ¢ Ja VRO
fF5E(32]72 E DWW O DORFFETIX, NER ¥ AT AT D Bip 5 R ED
FEASCZOMAGDEOREERHEIN TS, LoL, (LEMEO= T
4T 41, FROBIROEE O ST, =2a—ADZ T 4T 4 LITRR D, L
AR, B~ T, ¥y o, KT, PMUFEREENTWL, K
XF, B, HEEOIR Y — e EOET - WRER ORHEIE, Y —
ADN—)LRHE 0 F=EHO NER 7 70 —FICB W CHERFICEETH D,

KITDZL DY AT LTI, #ElEAFOY Y —2 (Fl2X, EFG FDA X
ATC D4 Y Z 1) oo NER & 25 LD A2 4572 L, fElEA
DFEEZ MR LT 5. SEIKEA ORI E O N RD /T 4 —~< AT
HEBKL TWD ZEDPRENTWDOIMENH 5([33]. T4 6 OFFEEOME I
2T, ZEHEMFAREDORETHEITSH b—2 UMUIEINER A7 ADEE
RRETH D, (L% NER v AT LTI, ALHIFEROIIRE LB L7485
IRBEATDN—7 AEEBEBNVLE LS. FlxX, [(R)-acetoin] &\ HFE
MOFEIEIBRESND Z 13w, LanL, — &7 h—7 AbEEE R, f5
WD EZAFTEZTE h—7 AbT2[34]. 13L& A EDWIFETIE, FEERE
e, h—7 OEEARE (“d1”, “trl”, “tetra”’p &) SCEEREEE (“y17, “-oyl”, “-one”,
“ate”’2 &) OFEWMEFHT L2 LT, TXTOXA 7D NER AT LD/S
T A=< AN LT DT ERHERINTWVD.

AT Yy RNER VAT AL, &7 70 —F OENZEIEZIEHT 5720
12, %O NER 7 Fu—FZ2EEL TW5D. (LEWES O NER T, #EE
T u—F @, T =~ AL LS DI — A E T T
BT 7a—F LG I, 7= & %1%, ChemSpot [3511F, 7% & k
WOl e (B4, 3, B&GEE, 01X, BLOIUPAC) Z#hd 5729
DO NER Y—1ThHsb. ZhiE, CRFET N EFHELZHLAEDETNNA T
v K7 7a—F &2 RETL. flARbEOLERBNL, ZNHD7 T ADXFE
SERMAFFEE N N—FTHETHDL EBRRTND. TUPAC =T 47 o
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o7 47 0 L0 BRRTFINCHEMETH 5. IUPAC =7 4 7 113,
V=L _R—= 2D DNEEL L, FEETRDIT 500 &iE ChH 5. ChemSpot
1L, CRFET WV EFELMEMHERLT, 7FANMIT /T —va vz
D, RIS, MEOTTa—FOT ) T—variv—yE3N5. FEEEIZ
CRFICX o THitiSn/c= T 4 7 4 IZEET D [ethEn & 273,
ChemSpot Tt SNz _XTCHOZ T 4 T 4 OFESE#HFF L, CRF 5
WING—E LT DEIRINT HZ LI L > T OEEZRRT D,
ChemSpot NHE L-fEa vy R—xr ME, filanic=r7107 1%
CAS LY AN ID TSI B 72D bEH I A,

LB D NER 7 7Y r—3 2 > Cl, &A= (CRF) [36][37]<°
Bh~raze7 v (HMM), k=2 hrb—v/La7E7 /L (MEMM)
(38172 Lol v FEHET AN, RSN TS

123 EEMELONERDT—o a3y

L7 WE4 O NER ot R S 5720, T, b eEaftio v
— 7 ¥ a vy IPERIZITHIL TS, BioCreative (Critical Assessment of
Information Extraction systems in Biology) IVV—7 v 2 v~ (2014) TiX
PubMed ® % A kL &gk 5, & 512 BioCreative VYU —7 ¥ =3 v 7 (2015)

TIIHRFFCEORP DL TR & BRI D, L FEWERL, Bintf, 2o 0HERRE
EHHT 22 A7 RE T b 22T, EFE T — AL o TREETT
)T —varBILOpHE N CHEMDNER (Chemical Compound and
Drug Name Recognition) =—/XZAMRHE 47z [39][40]. BioCreative IV
® CHEMDNER # 27 %, 10,000 D7 /7 —Y a3y Lia—_2An5 b
3,000 DY 7 & v MIKT DLFMEAAL O ZB > bOTHD. 26 F— L4
MBI, SRR HIETHRFMTONTAER, e AITHEE 0.86, AR
0.89, F 1 0.87 Th-7-. —J BioCreative V> CHEMDNER # X 7 | %
21,000 DEFLFREFF ORI DL & BRNACFWESL = FIEETT /) T —
varLica—nm"AzfERL, £D 55 7,000 DY Ty MIHT HLFME
LM EFHE O bOTHD. T2 THWOLNTEERFFF 28I TA61P : EiE

VR EFETITEREY ; B AW E 7o IR E A O Rk I TR RIS

[A61K 31/00 : AHIEMERR ) 2 AT D EEMBA ThD. X A7
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) A RDZNRFFCED DAL R L OEW RN T — 2 i 2 Hik%E R
HT Z LIC L > T SHARTEEOSCEICBW L ZOHIENRL LB LN
FEORESNTZLOTHSL. ZHHIE21 F—2NBBMNL, HEAIXEEE
0.91, @A 0.87, FAH 0.89 TH-7-.

FLN S DAL E A IOV, BioCreative V E TOMFZED L E =
— MBI STV 5 [41].

CHEMDNER # 2 7 O 2t — 3R % FW 29813 Ot bkt L T2 < O
FEHIZL > TIPS, T4 —7=a2—F /L% v hU—7 BiLSTM-CRF
EFETNREDH LWFEZEMAT 2728 L TENTNOHEE T 0.01-2 RO
DA ERRO N TS, T 4 —F =2 —F VTR EDO FEEZMAATZ & T
EN R ENT-[42]. Awan 513 BILSTM-CRF (2 4 5D = — R 2 %[l L T
Xy bV = WDIABSETT L (ELMo) ZHlAiAie & F1ENAEICHE
ENDHZ L&KL [43]. Saad 137~V D72\ W — 25 BB A
AR S AU REREIC HE ST, BILSTM &5 /L A % B L 7-[44].

1.24 BARBXEIIHT HILFEMELD NER AR

PRI BWFIE L T, BARFEDO LD S E 4 2 HhiH -+ 5 e
EED70. ZOHMBL, HEIHBEL AN AR FIZ L2 THITLHZ R
TELZ LD, HIEORMBOBR S ThHLHT-DEEZ LN, 1272, {LFWE
HFEAR=AREL GBI, (LFEWEA LRI 51203, s nizb o
I DICHEMETOMNERD D, S OITFWEAOREE LT, HiEo—%x
RIBEBEL DD TWD Z & T, BIEAZHEMIIER DL, HDL—ED
LFRENOB N> TS EF 2 5. AARGEE, HERXEY TMF580 X D
B O LDR. FIUNIAN— A TRY) LN L EO G TH 5 23,
AAGEOSGIX MR R Tl o 72354, 110 (4F) m (%F) M GEs) @
(Bhad) Z=E&EE (L) 2 (BhE) #EEE (GE) +25 @) & (Bha) .,
GEH) ) DX IICHHEED S TR SN D, TDT0, (L FEWEL 7 %RIR
T HRMNIICEN D §hail 2 & DIFRER 238k T D IWRERMIT BN LETH D, £2,
AARGED 23— AN THREL TWARINZ & BARGESCEOMZEN
DIWERTHS.

AARGEDCE) DAL FWE L 2lik 271k E LT, JBlEEr 2 %4
JISOFEBIN G 5 [45]. FEREFRMATIZ L ZIERESE &\ 9 BIRO i/ NEAL~45
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L, SRR EAE L, SEERLFIUE T D L0 ) 3 DD
RO, L L, —RMRTERERMNT CIX, (LEWE L ILE T o, b
FWEA L LTELSEBETERWEAERZ W, fIZE, 11— (6—7r2E—
YD —3—ANAFI) —4—FNV—EXRT U] X WbE—0 1%

[1/—/ (6l—17aT/—Ie )P —13—IA N AF NI |—14]—=F)V|—] &
NIV R TR O X5 TN BRI Hshb-o, 2
NENIEFEWEAE LTOENEE YV ORHFBEIZEEDDL I EBVETHD.
TN S1E, REHREMAHTY — V4% (ChaSen) % VW TIEREEMMT 217 - 7214,
B SNIERZEOL LG HRE b &1, JBREOMLGAN (45, KMiE, i
T, PEUERE] CHERRSN DO X L FV ZHGEL LTS, 20X H ik
FWE L OFFEIIL, MFEHRE S L ITHERE O LN E VICT 2 HENRE
265, 1272, AL OMRIIMEFWEL 2T TR, FB - RO GE
GO AZRMT A AN E LTEY, O EIZ OV T A
TH VRl A TUVZRY.

YL SACEE R 2 FhH 9 2 7R, b= AR, 20 2
DEMAB DR b DORENDH L. FBHOIX, WEA MR T 2 CTFORME
JADICBIN B REM 2 TR0 IS H 3 B4 i Lz [46].

— W OIE, AL FEE O R SCE D DAL W E 4 AT D FIEAREL
2. WEXLDODRLORMEL DX, 797 A MEE (Tx=L, AFN),
Reih FLBEOEGE, HEREREE (= ha, A I R), BEUERE, #REENE (Y, b
V), aE (=), (IEERE GRER, M), BAREE (EE%,
EV), O 6HFHDFFHELIER L, FEEHIRERIND HFEOMAEDEIZLY
LW B4 2o U, E 70230k Z A S VIZBIN B IR R LA 4 121
ATy, i, EUA R, 5570 EaNE L O, BRRERRR ORE STRHT %
T 1=, LB = O L DOBNLE U TR 2 51, fBHRMLah & 3 (7
N—"T) xR Ek L, 777 A MIHTTHRRT 2 HiEEfRE L. 22T
TTTA &, ACTFWES OWMESR TR PRI EWR DR & 5 A FLVHE, =
F BT EOBEWE, BEHEOMNEL R IMERTREDI L THDI47].

M DI, (LS WELEWERT D2 CFRICER L, 20T, 3, ()
72 EOWEET, FE e EANERE L7 b O &M L U CRRHEk Lk, Bl & H
WTHEA & LTSI LNDE ) D8R T DA 2 #HE LT 5 (48]
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[49][50]. ZHuDlXFITMATEICES FLHICHEH SN D720, EHA E
THDIFHEEL V.

144 51 Wikipedia OfLAWFEH B FEAEE RIE G2 LT 5720
(2, SNERENERIE D O IR - WEEE L Tk B4 FEE 2 VT e A4 & BT 5
FEERRE L. ALEWRYEOHELEBIL, EACH B OB, (LEWFET
DFEFTICBWCEETHD & LT, TBROILREARIERE51]) OE&IC
LB D RNETH LT - A EL - BOEHE - B4 - g - FtEofTh
IREG == ZTHIH LIS < WEMEL & REE T EOREE(LT — % Z1FRT 5
ZEEHEME L. LU, (EAYW4A OMBIEDO -0 1 FEO T TE
L TLED &, GEFFA ML ERSTWDILEM L ZDMLEMENENLD
ARRIZBEIT 5 CNRE L TV DA ITIERBITE /2 725 &0 ) FENRAE T
TLEID, bEmbhE T2 4 Sl > T2 OMbEY) (S Lk
BT 5 & T, HMREEN M 95 2 & AR Lz [52].

JATHRIETIX, LD ICHRD & DALEWA T, JECRZARRE S T D
NTEY, REEL 23— "2 HH Y, M OFETIIREMAE 2 &b K<
MHASH TN D, BHAGEOSCRITZREEMIT AL T, 23— 20307, 5
TR DOLUI D Ie o T, milliEam AR d Kooz,

1.3 BMEBEMDHRE

AWFIETIE, (LEWEAL, B, RS, KeE, Lol M@ Eama L
12777 T2 _N— 20 AEERICIE N TE 2 £ 912, AAGEE. L
WHE 2T 2 G R T 22 ARE LTS,

HAGE DAL E A 2 fhH 9 21213, SCED S OIERREMNTIC KL 5 TERRE D
G0 L, TRREROEREIC X VL WEL 2 G DHGEZ TR T DB L, 155
NICHGER N AL EA ZRIRT 5 LW O BN BLETH 5.

HAREIZIE, XENSHGEZYI0 L7720 T, MiWEREEIZ T
LEIL®D, HFICLVBEROHDHFFEICE LORITNITRLRW. —75, £
D& D IEREIC LY, REAREOMEFWELICOVTLE I AL LY,
LB TIERWED Z2 B0 B BEDR H 5. 15 O V2GR DAL FEWE
HEERT D FHNY & LT, ALFEWEAL KT 5 T ORL, LFWESA

14



& X DOFNDITHN L HEE, ALFWEA 2EMT 5 HEE, (L EA 2T D
HWR ESRRTIENZ LN 5.
AL T, ZHHDEMEIZOWTERENRG LD TRREZHMET 5.
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28 WRAE

AT SCE 0 b (LA BRI 5 12T I, ARG CHED b (LA
EEDHIED) U D & &, 610 L M (R EA 0 5 TRV
WA LD 2 SOBMEN D . AFECHMEO ) L LHAIZSNT
DHEEREL, UM TEOHEE TR 1 EREE L DD,

21 aA—I/NRADER

A ASGE SCE I BT DAL 4 O R HToHh RS R O FE 21T 5 72
DI, ALFEMELET /) T—vary Liza—ARKETHDH. ARED 2
— AR T2 T2, FOIERRICH 7= - Tlx, CHEMDNER % 2 72725
o> THEFABABROLE ST OETT — X 2FHT 5.

RPN BN ITEAE, FMEEZ I D 2N L, BIHOMNY EEE £+ DI
B CGETH O, OREEAR SCICIZBE S T RWnWT —Z 2RO B E
RIEHILCTH B, JeATHIFETH BioCreative V 72 £ D X 5 TR LEZ XRIC
LTWBHINE L, kA ARICE T 2L EL OREITEE FI0E
ROENTNWDLERENIRL, KB ERTHD0, MEE L TGHEYITH D L5
2T, EBIT, FFFARABROE T —2I1%, 4 F—%y MEHTEZIZH
U — R3ATRE T 5 [53].

22 tFMERZSCHEOUYHLAEZORE

HAGEDCE ) DAL FWEL T 2720120, E T XEE L FWEL %
EBLHEERALZO Y T MER & 5. AARGEO LR D HEEZ Y)Y 3 ik L
SRERMHT N — RSN TV D, — I EREEMNT Y — 33T
FREFR &\ ) BROE/ N ~SEIL, KEERICHFAZME L, &6k
TEHER Z TR A~E LT D L\ D 3 DOREA RO, EAMICFEEEZ S LU
N HIBRER AU 3720, FEEICBRE SN T RN EOIFE Y 32 LT
V. 20D, ALFWEL O X 5 ITEAREEEOSLS ITM < SR E i
TIELLREHTER2WGERZ V. flxiE, 1— (6—7rE—EJT -3
—ANATIN) —4—ZF)N—EXT V) L (1~ (6l—I7ax/—/v) ¥
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=13 —1A N AF ) =14l —=F ) =T | DX DI I
Han<TLE).

Z T, BRI Z 1T oIk, OB REEOLGFERE b &1, M
HERRRUTHINEINET =7 L, BFEEEET D E LIS, (LFEWE
& O fhEfE#RZFIH LT — @O Ee: L CHBLT 2551308 L To &
NI E D OHGEIZT 5.

FARD &9 bW EL B O T E D OHREICT D HIERE & bW E 4

I E 4 DA OFER) b S S D728, F4 D OFERIN & D X 5 1EHE
SN0 BN L, BEHLEIZ X > TR WE 4 &9 BET.

23 IEFYEREENLUSNDEFEDOHERN A EOHRE

B EL & G REERENDI D SNz b, 2O oAb FEWE 4 %%
Bl - FIET D HIEEZMSLT HVER DD, FEEN—R, L—/b_X— A,
BOFHEOENS, KIFFETIE, L—IL_"— 2D F — L _— 2 b ek
Huns
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EI3E EFYELRHI TOHEDREHER

3.1 ERLf=0—/1X

Kemp &% 70 R OREFIME A RIZL TWD Z LA BEIC, AT
2016 4F 7 HIZAB SIS RFABRAE O, \LFWEA NP ETHE I TN
5 LEZBNDEERF S [CAL5: ; B4 (SN2 507 Az AHE
HFONET 10 AFRBEITHEY H L7, mHIOAH 50 £ (F3CFH : 1120210)
[ZDOWTIE, BIAOAFR, 25K, BMEICFE STV B FEMEA IR LT
Hi#4 Z<chem> & </chem>TCHir = & TX JFHF &4T o 7=, X T fHTF O 4%
b Hled, =2 TR ECFOEMENF = 7 L, 1FEICT 1
— NNy 7 Ui, 2 70T 24T o 7oA P E A IIRE S iR 22— E, 5
WE, RV ~—, RAEW, BILOEHSIHEEPPMZMERTHY, &I
s bE T IERIE S TR, RO ¥ 7T T2 7288, fiE o
720 TH D CAS BIRF 572 EDFL T FE FITIIAT o TV 2RV, IR ARIC
B O RNHe D K9 72~ —0 v ¥ a BRI R O@E#EL & LT 70T 217
o7,

b8 4 OFe#T IUPAC (International Union of Pure and Applied
Chemistry) 23 ED 5, (WEWDIRRA DA IE~DEIN —IRITHELE ST
Wo. MAERPLE DA REGDERNELMEINDS Z b H D) bh
W DKFEH BHIECE X T8RS LTma Shd. 20k, Mkl
HESWIALEWEL X, BERELZEATHRY N> T, flz i ke =1
MEFEWEL TH DS, =Lk (CH:=CH-) Z@EHEL TH D, (LFEWE
DL MAIE~DOMERNPHERIND Z L 2BETDH L, XF— 0 _R—2AD
JL— )V CACEEVE 4 DR 2 AT O BRI, SCFHN D~ » F o 7\ @B A MR
TETHHENEZOND.

Z ZTAUSEWE A IR D B TR OB e I TE 5 L 91, =
— N ADIERRIZ BN TR, LML Z 7T <chem>1 % & [AIIRFIZ, B
FHIZH X T <group>%E1T-o 7. e BEBOLAHEE L O TR LT v
VUALATNIF— MRS UIT VB VBT VI CBEIO L O b, TR
O, 1303y, TROV 3] ORi#%TRE > TH 75T Lie. Z 7T ofl%
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X 212579,

RFEH 2SO L LT, Bl 2 1E<chem>E =/L 37 »</chem>
HD (C 1) <group>7 V7 =L #</group>% A T 5 <chem>EE
Ko HILAEY</chem> &, 5] 2 [X<chem>t K1 7 > </chem>

D (C 2)<group>t K1 oV L H</group>% A7 % <chem>

EFZ LA W)</chem> & % fa<group>t K1 o U L Hi</group> &
RO, 5Ll 2. OffLIT L2225 &ELTRAL, (C3)
<chem>P t </chem>filii 72 & D FANAE A ARE D AFAE T BOS S

Bohbd<group>S i —C—C— S i A </group>% ZL4G
uﬁﬁ“éfbé\% ErB T HZEMTED.

2 B TFTDH

FRFEFABARITAHE D L EE 4 L B RN D > o hE g 4177
AEIZ T LT AMIEEBRRRF 8 TC (B% e ITBL WD A, b
FOEA DN E A ERLE S R WEEE, BUE, Yt EonB L H 0, LY
45 T SNARWVAREH -T2, &KL LT, <chem># 7% 15834
f#, <group>%# 7'1% 2991 flf+ 5 & 7-.

H%Bik4 5 & O ARIBRER 2 WAET S L\ ) HIEIC X VB SN AR A
[7) LU, HERIZIZTOX 70 LIk g4kt % 1C), <group>TH#
TR LTe@ AR TG &3 5L, TC) & TG XEhEh [Z) 1
FEALERR, TRTEENTVWDZ AR L. 20X Z /[T LEED
DEYIYH Ltk 2—F—fEEE2 AW RRERMIE R 2 AT, fFED R
Bl A AL T DR AAT D 2 LIS KD TRTO(REWE A & HEE & L CREak
THZENTE. £ AITART L ORHEFERA(Z) DO, chem (C)D#K, group
(D%, CIZ, GIZ %, ASEKRGRE L 50 AMOHFED 5L, kL L
T—HIGOFEMMEFIEL Th -7,
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K 4 DNHMBOEERE LIV TOMNEHE

N AHFERE |chem (C)| group |C O/Z|G DHIZ

(Z) D%k ¥ | (0% | ok (F
2016129515 11932 139 0.012 0.000
2016129862 1328 49 0.037 0.000
2016129882 3363 490 29| 0.146 0.009
2016129977 736 8 0.011 0.000
2016130183 1887 287 0.152 0.000
2016130193 6672 788 0.118 0.000
2016130203 1084 242 0.223 0.000
2016130213 1513 272 0.180 0.000
2016130234 1854 96 0.052 0.000
2016130249 11266 910 1082| 0.081 0.096
2016130271 4712 1041 164| 0.221 0.035
2016130281 3761 533 55| 0.142 0.015
2016130291 7473 1691 150 0.226 0.020
2016130301 1505 345 0.229 0.000
2016130311 2188 209 1] 0.096 0.000
2016130321 5126 441 94| 0.086 0.018
2016130331 1880 0 0.000 0.000
2016130341 2256 294 0.130 0.000
2016130351 776 34 0.044 0.000
2016130361 1832 179 0.098 0.000
2016130372 1960 221 3| 0.113 0.002
2016130783 1184 198 34| 0.167 0.029
2016130861 3260 74 13| 0.023 0.004
2016131193 1145 8 0.007 0.000
2016131244 4058 383 152 0.094 0.037
2014020939 3556 411 0.116 0.000
2014021084 2831 247 0.087 0.000
2014021205 2916 147 0.050 0.000
2014021257 1909 294 0.154 0.000
2014021316 4116 88 0.021 0.000
2014021351 6185 813 189 0.131 0.031
2014021388 5968 684 10| 0.115 0.002
2014021419 2501 332 276| 0.133 0.110
2014021459 2747 170 21 0.062 0.001
2016521114 11677 188 33| 0.016 0.003
2016521125 2126 115 0.054 0.000
2016521195 4535 45 0.010 0.000
2016521222 3583 264 16| 0.074 0.004
2016521241 1312 268 0.204 0.000
2016521251 4718 545 494| 0.116 0.105
2016521262 5107 420 2| 0.082 0.000
2016521295 9508 835 50| 0.088 0.005
2016521305 1998 319 34| 0.160 0.017
2016521316 3548 36 0.010 0.000
2016521374 2986 331 91| 0.111 0.030
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2016131495 1203 75 3| 0.062 0.002
2016131516 1582 2 0.001 0.000
2016131541 2420 24 0.010 0.000
2016131902 3418 200 14| 0.059 0.004
2016131932 2403 49 0.020 0.000

it 179604 15834 2991| 0.088 0.017

3.2 LEMERZOYY H LAFEDRE

321 MERMBIICKDIAE

HAGEDSCEN DAL E A 2 diH T 572901203, £ 9 30 2 R RALIC )
DT HEN DD, T OHFERALOTIY H UITEREEMRHTY — &2 W TT ).
TEREZ AT — 21X JUMAN, %%5(ChaSen), MeCab 72 ER3H D43, LV
WE S NE#IZ /e o 72 MeCab 25 Z & &35 [54].

MeCab ZH WD &, [CAFAT I ) =FNRAEZT 7Y L— NELAT L 4
WD ESMPIRSHEHE N TWD. ) TR b DL I ITBERICTIY Hah,
ANIF (RIEE) Tk, dha, S 1, el 2, SR
3, M, JEME, FE, @ik, BENRRIND.

& 5 WERBEHOH

DAFNT I ) ZFNAZT 7Y L— |k B, R R R
T (AR Y 5 R 75 el Y | AR S R S
AT B, KRR R

4 %%ﬂ,é&a*a*’*’*’*
% il 15 B BB * %6, 2 7, 2 —
H EAE TR SRR R

2 Blya AR, > * * * D,
HE 4w, PRk EA, V2 A Y, Va—d—
s A AR, R, T Y T
N Byl A By, — M, *, %%, 08, 0, 70
JR < TEA, ESL* * BRG]« 7 0 A BB T Biee kv, e m 7 e m
{EVE I TR X 775 T AR C L I R R
S B, B LY YA - RV ARIRVVERRE, 5, Y,
g By 7R, B s N D, L, b
T Bhyar, Bfoc Bl el * % %%, CL, 7, T
W5 R FEE LYY, B AT, W D A L A L
FL ARLE R,

TERER I OAL W EA 2 Bk & U TRk 2 ik it 4 2 720, fER L7z
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T —RZADH N b<chem>T# 7 fH1F LIt FWEALTET 2RO L, £2
B ENDBTERESE O dbia 2 i T2 AL E A I HEL L T2 kG O O <GB
LG, HIETT R 61TRT
& 6 mEADEEEH

fnan | REER =151 HH B T
JEH il 7| Km v a4
k=3 13062| —B LCH=XQNR -
ZOFBI (~) [p] -

2% 5 0

Bhia 28|57 J o~ XA ~FTT UL
BhEhER 0

Bl 0

BB 306|455 K~ ia -

B 5] 0

Bl 5 26| 7 v V—r 7 vtk A 4

P 42940 | Wit 74 m o oo
U ARIVLAT IR -

JE AR 0
BAEE | 56369

=S
r>>
Tl

LB A5 S 7o il Uk ENR, i, Bhid, #EEEG, ElE, Ao
6 i ChoTo. \LFWELA TN T HEHR L LTy, #EE, 45Ty
ThoHN, R2OFFUIROND X TOThr] © Ty H
LT [7vfbB4) O 17y PRGNS LTHEIT S TWD Z 27 Ehb,
EEENE, BhE, RIFIIRE - TGSz eB 2 bid. EORRITEEEMT
V=NV DYAT LFEEICT T A, T oAb EDTERRENR RN TH D &
BExbhb.

Z T, AR W EA DR 2 G — Y —FFE L ERT 52 L &
L7z, AR FWEREE Web (HALEE Web) [55152% RDF 7 —#
NBDC_NikkajiRDF_main. tar.gz % 4% 7 > 12— R L, ndl:transcription ® %
TN 2T, "4-(hV#HA VBT AR Y NET I T T U#-2- T
RHTNT R R'OTFT =2 2#THEIT L2 EI2XY, MY, £V, TrENL,
U, AXTRERBREFEL L, BEINIZ 166564 DIBREFR NG 52—
—REEAER LT, Zoa—Y—FEEEZ AW T, (L FWEAL 12T & B R R MR
T5 &, Gl b9 FRMH, BEEHE 20 FE¥H, 44E 3106 FH L WO RIRNE LN
“ AR TRPG- SN MFN2N T & PR ST 2 &0 AL PB4 & Ak

22



T HIERER O dnaill it s, BRI, 45 Td D EE X, i, B, 450
L TCWEBE, FRAOZEE LT oODHELTHZ L & LEE[56]. 2D
FIEZE VG SN HEEREOEN, £ 41RLE [Z) THAH.

B, KLV ERD ERIOHGEL LTHRbhD7®, CFILT X TRAITH
— L7

3.22 {LEYEZOSEENE
RO FIEIZHE - T, a— N ZAZAER LIZ AW B0 DO H L DT F A Minb,
T OLR, B, RIEOEHS 2 L, £ ReEMTY —/L MeCab
Ao CHEEHALICHEIL, BhEhEl, Bheaiic Lok, s, BEE, 4
AR L CWEAICHERE L C—2DHELTHEK 3D L 5T 5.
(EREEMNTRIT T A )

WE7 =7 (50. 0kg) #., T:40CIcC1— (6—7mE—Vryy
V=3 —ANAFNL) —4—TFNL—EXT (14, 2k g). BBLE—H (2
00g). BEXUMeOH (57k g) OISR LI-IEBEWIIINZ 5,

(ERERMITRT T A 1)

Wik 7o€=7 ( 50 . 0 kg ) % . T : 40 C I
< 1 — (6 — ZgE — PFUILy — 3 — ANLAFL )
— 4 — TFL — ©XFT( 14 . 2 kg ) . v B
— #( 200 g ) . BELX MeOH ( 57 kg ) O W

XD 2 RAE WO man .

P RERMRATIR HAE T F A 1)

Wik7 =7 (560. 0Okg) % . T:40C T 1— (6—7®m
T—VPII—3—ANATFN) —4—xF)L—XF3T (14, 2k g)
Felbd—4 (200g) . BELWY MeOH (57kg) o K 15
- BE Wz Mmzxb5 .

3 THRALDER

DX AW EL I ST OLE DT VISR ST, LENS DS
B E A AN OFE BRSBTS s b R s o 7.
FIMSNTZLFHNDONE, BiTeEz oo U, AL FEA BT DREHRL
FHNDOFHED T DITHKISZRF LTz, Bz X, sEEic2nTix =1 R 10
DI, fbFWELDO—HE LT bbb, L) R[] OX
INALFWEL DO—EHICIT R bW aER b L. BIZ [ DAL b H
L. TOTw, EE LIKIC, BEOLESHEIC [ BEE ) oL
TGRS D56, b DA A ERZICHIRT 5 2 L & L.
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LFEFNZOWTUE, FlxE, IN—AFAr—2—vvrl F%] 0. 98
BT MU U LKE#KR100gl, T1, 4—UAFHURE]L e, 1k
EWEXEELLOD [%] R T0. 9EHEY] 72 EOXFHRMINS .
LFFNIE ] <2 TUSN] 72 E DBIRSCBRIN 2 T 307, [5 0% T4 °Cl
72 EOEAECHAL, [REIR] < TRlS] 72 EoREEEZRT b0, [l <0
[E#R] 22 E DR ZRT L DORENRH -T2, ( )EXT, BHOFHE4L
RIS SN TN D b DR L, WEAME < L LTHRY H3 02 Lyt
b & o7, 26 OIFINTTEREFE M O dngal OFEIC X 2 0B 7200 T,
LFWER & BT E RWicd, SUFFNDIG Uiz FiETEI VT Z iz Lz,
DX IBRFIEAT, BTN SN SCFFIONE, STE i L,
CFWER AN ET DRETR LTI OGBEDT2DIZ, LT O X 5 2R IEHRBLC
L DE#REIToT.

1. P T ) COffftanicRil e niEd 5
([ (CTIGEFR | PE&a4) = D] 5)
2. WMEA DD LACEND LFICEHR LTRE S
(DA | 56 | H | KRR | R | R )
3. Mo 2Tk BHEOB ORI TR Y] 5
C (Al | BUT | B HE))
4. WA OEAE DT & LTI 2B & £5ill 72 & OFL 5 ORI TR E] %
(% (. /:[(+] )
5. WHEA DIRMOLT-& LTI 2 U5l EOft D% TR S
( [+%),. /13 +D
6. WEADORNIMMEINDHFEHEETEFOH TXYID
LFRUITHEM DO CHON S #fr\T( (?[0-9A-BD-GI-MP-RT-Z a-
z1%) )
7. WEA OB SN D REDLIF TR 5
(RITRC | 4 PR | 45 | B50)
8. Mo ZDH LITHAREIEN & o 125/ 120 > ZORICTRY S
( [0-9., YEIVEALCgkKmMI Ly x]*) )
9. ¥ DOFEA]DRITTXE] S
(GHE|SATR)
10550 OFER] D% A TXE] %
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(FEGAR | BIAE | B FRRHE | 2G4

11. WEA ORI EN 5 EEEEXFLGORTTX Y5
( [0-9A-Za-zI]*) )

12. 5 L OFER DM AA DE DORITTRY) %
(0-9~. I*E&EL)

INDLDEBRIZEY, [LFWEA L FAETE EREROEIER TITRT.
x 7T WERREXROEL

[ AL ER 151 I RETE
=%
WIE R DA O HBLIC | (US| || KEETE | TR | ) 681
H
it s n-Fiz ol | (O ([NGEF | pEihg) : D ;) 348
o B A PR (FEAR | FHIE | IR BHE | ZERE741) 296
KFE, BBRET R | (GEEIEHETA) 237
i
AL, PafEZe Eomieit |  ((FS AT | B ERpEHEE)) 223
B (% (. /7 :[(+] )
([0-9~. *E&EL)
B, BER o (([0-9.. ¥EIVELCgk 195
KmM1 L g X]*¥) )
O GEX ( [+%),. /13 +D 148
( (?l0-9A-BD-GI-MP-RT
“Za-z]*))
(7R | 4 PR | 45 | ERD)
Mg s IcELIEFOR | ( [0-9A-Za-2z]%) ) 129
%

TERESRMRNT & 505, BEBHF, £ FOMAEIC LV [FE T & -WE4 1% 9391 @
ThHY, 27T LIAbFWE L Of B 14486 I 5 5HI5 13 64.8%
Tholo. 2B, £ 41T FWEL O HEEIL 15834 il & 72> TV 5743,
ZOBU T OB Z BT DR TRE L 2TWX V2L E LI L 2 A0 D5
728, 14486 & /2o 7.

LD LY, RAEAICHREEEL 14486 fHD 5 © 11648 f, 80.4%7%
[FETE. FETERNP>TALFWEAIZ0. 3MY 2 VBIRD Y 2 Vg,
VE K7 at A NUFZ MR OF 2 AR EThD.

b5 E 4 OO0 H LB TII# 75T LTcARF ' E 4 O 5 BRI 80% D1k
FWEADRIE TE 20D O 20%1%, FH T —% ClifbEmEs L LTT

25



UL STV 7200,
7B, ALFWEA OHIRICEN D XTI EMEAL YV BETICH 2D, b
WA R 2 SUFHEICOWT, AR E RS Web THBLT 2179
B OGN, BAE, [5] DWEA 2T 2 CFE T RnWZ &
iR L7z, (& 8)
# 8 AbFWEA ST O MM

XF | BE | XF | OBE | T | BE || BE | R | B E
— | 1519117 | b [ 128500 | N 43627 | E 23619 | A | 7074
e 553936 | 5 | 128461 | R [41006| 7 |23226| 1 6561
y 426407 | s | 125900 | E 40476 | f [22868| = | 6258
1 424098 | = | 125633 | 8 40326 | Y [21438| Z | 6126
) 421854 | x | 114053 | 7 39818 | 7 |20266| £ | 5991
o 421059 | > | 110733 | O [39506 | -~ | 18468 | 5367
a 373315 | * |107313| I |38974| B 17966 | % | 5118
i 357694 | ¥ | 105424 | E (38718 | ¥ |17797| 7 | 5101
t 342894 | u 98077 | T 38197 | A | 17473 | ¥ | 4827
n 332792 | A 90068 | 9 38014 |  |16856| aq | 4215
2 330519 | 6 89405 | 7 37678 | M |16233| G | 3721
1 316866 | A | 84827 | * [36865| E |15944 | Y | 3712
U 308365 |(ZZF)| 82535 O (35102 | & [15881| ~« | 3682
h 303699 | = 80652 | D 32761 | - |15802| /N | 3582

( 267164 | b 78026 | < |32756| L | 15682 | F | 2898
) 265083 | 7 73128 | > 32756 | L |15364 | R | 2699
r 255309 | Y 70603 | N 30667 | A& [13592| ¥ | 2677
3 233515 | 7 65279 | o |29931| P |13333| EE | 2617
P 214882 | H 61432 | % |28895| T |13220| v | 2569
4 211798 | =z 60122 | — 128560 | 12880 | V | 2412
d 192030 | K | 59919 | B |27011| A [12630| k | 1917
v 179151 | 7 56426 | 1 |26884 | J | 11269 | % | 1871
c 169893 | / 50782 | 7 126318 | g 9390 | B | 1869
[ 147686 | A 49514 | % |25904 | C 9328 | & | 1864
] 140412 | = 47968 | Y |25579 | * 8610
135877 | 46734 | . 24106 | U 8237
¥ 129297 | S 43720 | 7 |23823| E 7276
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3.3 EFYMERELEENLUSNDEFEDOHER A EDRE

ATEE CHUY ) L7 HEEREICIME P EA £ £ O TRV B OPMREL TV D.
Z I AFWEL ORI HT HEE LT, b— =2 L LT E
BVTRERL T 2 SUFANTRED B 0, MBSV ERENZ N &b, B
2 71F, i, BE, BRONTZET DL ST EIZER L. —b_—
A& LTFINTAE B LTe DI, B FEA DORH8 A SCTHI 05 8 b KB L
TWAHDOT, HREICENFE RN D0 0T <, —3F, LFHNOMAED
H, ZRFTE2LEB 2. ZOFERT TOHBOAREMEIXKRNEE 25N
L0, EOL LW TE 20 ZRHRDI2OICFEREAT o T2, I, FeATHAN
SCHRTHA D S A E N T & 72> T 5D, iz 1E, BioCreative IV TlZ
ST — 226 F— L 20 F— LW E O FiEEZ W TWS[839] 2 & LY,
PM 78 O O ik E Rt L.

3.31 JL—ILR—XR

3.3.1.1 1-gram DA%

L2 E D4 FRIT TUPAC ([ZHEHL T 2 = & 3 ESE ST A, TUPAC I24€
o Thnd L725G, AER4e, BHAICRIIESN S, (KR4 IHbEWOBE
HREE IR LT, — B ORI Z OBEER L H 5 L 2 ITHALTHR
AHRTHY, BHAITNSOBEHAENTLATHDO I L, HFENI N
TUPAC RMEAZFBO L THDH. —J7, ZOERLEERL L L TR
A B Z A THOL S 2T HEMN4 & FES5T]. A AGEIC X 2EWm
20%, AAREERICE Y HbaWa o AAGERL ORI 2, (LEWEL %
— L THMICAEE T X 5 K O filE STy, 2 < DR ICIEH £ 0 A9
MM Sh7en-72[68]. AAGETIL W EA 25 < & 1T TUPAC M iEIC K
DRCHE T B2 T I T LT m AR Lo T

ZDOEIIT, ALFEWEAILTUPAC M IEICEDSWIZRENZ N2 &b,
iy, B, L, TUPAC a5l Lo & T3 & T2, &
SIZAAGE CHEMA LPFERAA 2Ll T 25813 EFER M0 5 Z L0015,
IUPAC @4 MRS TWA Z bbb, EFOM AL IR OBz b
D, L LAans, BHEECRETE T TR LA EFWEL T —EUEH Y,
T A G TICER LB HIEITAN TH D &5 2 o AL E 4 E Rk
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T 5 LFORENRE I D Z & TILFEA MRS 5 SCF o M BUEE R
FRRT D TRV BRI EB X, RITHI LW E A 2T 5 13X
F(1-gram) D BB IC L 2 LA R L7-. 7eds, ZOMFTHS C,Z, G
3R 4 ORLIEZEZHNTWNS.

Z 7T LTALFEARE [C ICEENDZ —LTFODONHBUBEE (n) &
ZOFETHONT-EHER [Z) ZEENHI—LFOOSHBBEE N) %
TNENEZ, TDkFE (n/N) ZRHO5. /N2S 1L E, 090 F, 0.8LLE,
0.720 F, 0.6 4L, 0.5LL EIZEESTHXFD U A MEERT D, n/N B3EN
LFEMEFEWEL AR LT EEZ, TOXTREENDLEMAEENTR
[Z] »oEWH L, n/NIZXY<chem> TH 71T Lz b#E 4 Oigh
MWEDI LT HERHZ L L LT

F oo TEMBEAMEFEHE S & L TR SN T LE 98 E2RRT 5
2%, <group>T¥ JfH1F L7z EHEEL NEED 1 LEMHICB W T EORES
ENDIMEPFLHT L L.

EHEEREZ & n/N THUY H U HEERE R EOBIREX 4 1277,

AW

)

B
5
=

)

WY H & 7z RS

B &7z chem #
B 7z group B
Iy HEn=znist

0w e WOQAN
A
&
T
=

4 BT ERHBEDER

EHEERE TZ) 1203, AP BEARE TC) LEHELRE 1G), £t o 0]
WEEND. —3FO n/N HNTIRY 72 HEERE [R) 13 [Z2) OO%ES
Th v, % I iz chem B{EF W E 4 ¢ & B H STz group #fE
ks g LENLSND o NEFEND. /N IZL Y, {bEWE4L & EHREEA O
AR, BEENEO L)L TLI0ZRHLZLICEY, 1T-gram IZLD5F
EDOAC T E LN O RO 21T 5 & & biT, B O WEA
DR SLF_R—ADFREMEI DWW TR 2 2 & & Lz
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3.3.1.2 1-gram OHEDHERB LI UER

Z 7T LTALEEARE TC) LB TZ2) [ZEEN 5 —TFOME
O n/N BIOFE £ IR, o/N NSNS T2 TR E EN D55 EHLY
ML, WY HESNHEEOH Ry EHY SN HEERR 0L F ) E 4 D
(o) BEZ BT 2760 Sz b E 4% Co (15834 i) & & &
(2, FELR recall(cn/Cn), 1#53K precision(cw/Ry), FEAZRDI-FEREZFRK 1012,
FHRE L EAROBRO 77 7 %K 51 NTIURT.

K9 LFEVERICHERLEXF

/N - |[fE%k N

1 12 | oo 7|75 |5 1 782 | o 75 | | L | ) 1

0.9 16 | oo T | 25| 511 e A 5% S AL R X

0.8 21| oo | T |65 11 (5| o 7% S L | ) | | |G (S |- o 7 | 2

0.7 29 | oo | T |65 11 [ | P 7% S | R R R | |G (RS |- || 7 22
o |75 |65 BE| 55| — Ot

0.6 A9 | o FF| 5|57V e P 5 S L I | S - | 7| 2
7| B[ EE[ ] —[Olo) A 7= ETEN T, B | =] {| TR
# =1V

0.5 80 | oo TF| 75 | 65| 1V |36 | o 3% | | R | O R | |G | RS |- [ | 7 22
ofE| 7 S BE 55 — [Ola) A |75 = | € LB &, (B E)|=] {|FF]
RIRIFE |= 21 8180 )V (5182 R 185V ¥ | E|
RN [TV [Ty i | R 1 B —

/N BUY H S 7z BEERE TR O LS 4 SUT- O BEE (n) /HLY H &
7= HEZERE D LT OSHE (N)

% 10 1-gram [C &k B E R DHER

n/N R [ BHs | fFEE 1 AR F &
NI-EEE | ui-fbE | recall | precision
OB R WEOHK
(cn)
1 54 54 0.003 1.000 0.007
0.9 351 333 0.021 0.949 0.041
0.8 1575 1335 0.084 0.848 0.153
0.7 7106 4276 0.270 0.602 0.373
0.6 20643 10584 0.668 0.513 0.580
0.5 36782 13742 0.868 0.374 0.522

29



1.00- @

o
o

0.75-
c o
2
(0]
3 050- L
Q
o

o
0.25-
0.00-
0.00 025 0.50 075 1.00

recall

5 BER-BREOHMMR

B N/NOXLFTIHEERIIE N LD —ED 1-gram DHFIIMENRTRD 5
iz, Lo L, n/N % P70 EaMcaTn &, BEEIED LN P HEE
RITAWIC TR -T2, ZOFERDD 1-gram (2 X 5 FHETIE—EOL W E4
ERRB T E D0, TRTORFWEAL Z @S O EG R THMAT 5 Z L3 LW 2
LRl
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09 recall

X 6 tEYH, EfRER TOMOE/NIZETIEEER - BRE

n/N % 0.5 & T T, B0 HE2R0 - T ALEEL XA O X1 E £
TV 70 MgCl2, cisplatin 72 ERdH o7z, 2 BITHRETIZT OfESITH
D, KO B SCTHRE, BRI EIEEWEL R T IE b A BT EE A
TWRhoToTo, B EE L 2vo 7.

# 11101E, BERMHICBWTERY 1 S vz E iy o%(gn) & & D%k
(o Z/R L, EIES EZOMOETNENOFEE, WEEE2RL, K 612,
LB, BHRIES &2 oM OEEE - FEEOMGRE 77 7 TRLTE.
EHAIEA 1TV /N TIEED ST HEEBE - EEENMEW 0P mE 4
DOFWANFEE -2 72005, n/N 73 0.6 LN ERBDOLEVEZ T 5 EZ2D
DOFEIZEEARTHELRS LA L, BN Z EhbhroTz.
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® 11 BEREZEIUVZTOMDIKER

n/N |H v H & | EfLs | Eis (o | 2ot | Zoft
ni-E# | mEE | EmEE | heto | BEE | EleE
F4 0¥k > #(on)
(gn)
1 0 0.000 0.000 0 0.000 0.000
0.9 0 0.000 0.000 18 0.000 0.051
0.8 39 0.013 0.025 201 0.001 0.128
0.7 282 0.094 0.040 2548 0.016 0.359
0.6 1171 0.392 0.057 8888 0.055 0.431
0.5 2357 0.788 0.064 20683 0.129 0.562

L E A % SCF B 1-gram (2 K0 @03 2 Gk et L7chs, §xTo
EFEWEAICER T2 283 LW EnbhroT.

3.32 HWHWFE

3321 HWEBEDAE

BB 4 i3 5 5k E LT, (B Lo 2 — "R & JEIC, (LB 4 &
TP TWDIHERN S, RMOT — 2 PMEFEWEL TH DN E S I Tl
TOMMFEE AN L& LI e E T o Ea— 2N T — 26 A
FINCFE L, 2B Z— 2 /RO L, P8 LR a7 — 4
WHTIEDDLI LT, "= LB TRRE TRTHZ ENTED. 1
WP EIIRERT — 2 T — 2 OWEICR G- & E S E R FIEOMAED
ERBEZOND. AFRTIE, CENOHEGELIY T2 L, ZOHEMEF
WEL THDHNE D ERD D MaSEE 7T OWRNTITY. 728, LIED
BEHI DB 21T 72 o T BEERE 2 IV TAT 2 o TV D
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e | FERRABIAH 50 Ha— SR L
— R
7O | so7
|
| HREL | FRRESEMENT - BRI
|
[ WzEEOERL | 3_CTafmicT 5, B0k
|

CEMELD | {LF BRI 5 AR50
G0 M LAEE | B0y

!
B ZE ~
ﬁmf/ﬂ:y]\ Word2Vec
150 A TIER L7=~< 2 kv
| 2507 A TIER Li=_7 h i
50 AMRIZHLN D HFERED X |
AT B
| F~ULfth | (eEmE4 1 2o 0
l
229 WER, TFUoHXLT74 VAN,
LightGBM
!
| FAf | AR, mEK, FM

X 7 WEOR

10 L HERS, CEEORIE, RI%BILR, OFREZINKT 5720,
Word2Vec % N TR7 AL EFT H[59]. Word2Vec & i3 2013 4, Google
HEVRERSNEZFIET, ZOFEOR—RTHDHDE, FUXIROFIZH D
HEEIXBEWEWEKRZ RS L0 ) B2 FIcHKkSnW s, CHEMDNER
T — A EHNTEVEREZ S L TV A ERICB W T HRBE DA LIS
Word2Vec Z# HHWNTUW5[60]. F£72, (LFWEL BT 2 R Ao b i
LTUE, EBREE, EBRGIZRT I b2, ROARZ =L L TN D
LWV ETE Word2Vee 13 L TWAH EE XD,

HEEAZ X7 ML LRAE L= b 0% K 8ITRd. 7' MO b
Ny, TH ) =), ATFIVTTFNNT N, AT, A TFNNT MU E R
RO - FHOHENLICEEH Z L EZR LTINS,
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30
® e i
20 4 HETFIL
.FTIR “aeT
10 4 .!H—NUR 1551313#?.1!74?}%%) Ry K
[ ] /ﬁqu){gqj v Em—F
0 .ﬁﬂ'ﬁﬁ ® 88 ® !E;ﬁﬁgﬂ? 741
IZF #< o m e,
el | % WF
R °m M%&WW;;*M ®ra-Pum ®20fL
N ] L]
=20 1 ® e Crnasy., Lﬂggqﬁw T TR N
e, aEEe ®m
01 ®nimmm © T ti‘rf’n.zy *ms
T2/ 8 s )
-40 g;n¢fj;m%£uzx?ﬁ?tﬁ?a‘
AFLIFIT b
-50 - Srrie, VAL LI 7
-30 -20 -10 0 10 20 30

8 Word2Vec Ml

COHFERY bVEANT =5 L L, TOMFWEL Lo T % Bk
Z 9 TRWHERIZ 2FED T N VE2 DT, TA T =200 N buMbs
WA D8R T & D S O FIEZ VTR 5.

Word2Vec |2 & 5 HEEX 7 MVOIERIE, {LFWE4A % 2 75T LIRS
BAAHR 50 AHOD 2 — /SRR T, £D 50 NRIZHZ 7 fHiT %2 L Thena
WHIMZ TR T H07T AMITONT HAT 5. Word2Vece 13, HFERH] 0B M: 4
N7 PAVRBUIRBL T 5720, SCEN KRB 2003725138, Lh£<
DR DAGE DB NERAR Y MABERIND EEZZ HD. HARGEDOE

RS 2 HEE R BlET L% SNS 7 —#, Wikipedia, Web ~<—7 &L\
ST T Y R L U7 AARGERBUE 2 — "2 BAER L7271
wikipedia D#4 % FEH a2 — "2 L LTHWEET LV E IR L TTARA > MREE
BUVMEREA S DB HE ST s61]. Lieddi- T, /N SE LD
IEEWRARY MVOREERET LB 2, 507 AWMITOWVWTE 50 A & [FEkD )7
ETZEATRY SN HEEREZ R LHEGEEDOR Y Mk T -7z, 728, 507
NEIZHOWTUE, ABFEWERINE D TRV IS IRWNIZD, ZI 07>
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T 5 50 AHMOHGEIZ 507 A CTHER Lo HiFE X7 ML a5 L, KEESC
EERND Z LICE DR EERGTS.

TERESRRNT & BLGE OERS, Rt CFINOGBEEIT > 721%, ZATREI LN
7o HiGEREZ Word2Vec & W TEIRITNY NVIZEHLT % . Word2Vec D /X7
A =R &R 12T, NTA—=F 23D 5 HGEN G JEDOHEEZ THIT S
Skip-gram & SO HEEN G & 5 HiEZ THlT 2 CBOW O &6 6 D Fika H
WDy, otk B NHEGEHBEL, 5 HEOEM, (MHEE CEEEE0H
HHFEL L THRT), 2ER’HS. Word2Vec O JE EZED T 21T 5
Skip-gram/CBOW (22 C, Skip-gram IZ CBOW (2T, FHREICKERE 2
ININHN, 2 THHBI L WEENE LS & OWERH Y [62],
Skip-gram T/T795 Z & & L7=. WotdE, KE9 X2 LIlREOFHESCE
TNDORLBE RN L LELE RO, T VORB b LT 5. —KIZ
< HWHENTWD 50, 100, 200 Kotz v o, R/BEEHBET, 0
FARIMOHBEEOHFEIIER T 5. 73 A bhicd < &b —ERmELLEHE
LTWRNE, BEROBH LT MALRTE 20, Fi, SrNEGEHBIS A R
ETHZ LT IFE A ST I RVEGEOLII T FHR R 2 # 04 2 &
T D ZENTE D, 22T, &/DAO 13T, FHRRHAZEZEL T2
EH5EHWE. UA U RUNEIE, TFAMNOHENGEZONZEIZ, 0
HEEDD EDO L b WHEN - HEE E THELHRE L e T a2 HilHs 5. Fl 21,
UA 2 RUIED 1 OBAIIRHEGE & BEEE U 7R O BEE 2 5E L HGE L L
THWOHND. VA v RUENEZ DIFE, X7 MULOFEENREZ 5720,
HEEZTLICZOBEWRICEEL 52 2®ilEE 2, 10\ L L L.

* 12 Word2Vec M/ A —4

T A—H[63] | Wi -l
sg E7 /L (Skip-gram: HFEH 5 &4 | Skip-gram
DHFEZ T3 %, CBOW: Jid
DOHFERNL H D HFEEZ TRl
%)

size Ry MO TE (HEO®E N | 50, 100, 200
BT MVEBOIRE)
min_count B/ NEFEHBER (T A MHRICH | 2,5
B3 2 e/ e EE)
window A v FUlE (Fi%OEDEEE | 10
I 729 H)
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I, 50T AN ZfE > T 50 AMEFERDOLY N TEFTHET O H L, &
F2ATVY, ZORDBEDTZO DR ZIT . A2 HNTH0 AR EF LT
A —H% T Word2Vec (22 HFEDT kAL ZITY, 16727 kL% 50 A
WOHFERIA G LI b D EIEKT 5.

AR LT R & EOHGER T MU, (BFWEADN(D)ZE D TR0 D F
SOV EBINT 5. REOD FELITFIZIBRAR S

& THHF LTk E 4 &= A E L, Word2Vec THARK L72X7 RV D HGE
ERBLIALTFWEL T — 2 X—ZADHEES & —B LTI2G6, Filzlckid 77
UL EWIHFNZ T1) %, —H Lo 581E [0) 2 ANT 5. Ee—#K
DLGEDH 1) BANTENDHT0, ¥ 75T SR TWTHRIMEZICRE72EN
DWTEHEEX 1] BoMZew. Z o L7 —7 iz T, Word2Vec
THMLTeT My ZR35] (50 IRot Tohiuid 50 fH %) il E L,
BAE L CBRIN LA P ER O T~V &2 BAERE L, BEHE %217 5.
Word2Vec THK L7277 M DOT —H RXR—R LA FEWE /LT —H _—AD

AL 2R 1318, BRFE ICHOW SN DAL & B REEO BREIZ OV T
# 14 |ZR 7.

R 13 T—EIR—ZADER

T HE & fif AT 1% 1 1 b5 E 4

HiGE

HLREA ~7 kv A GE 7~

51 2 1% -0.3823370.257865 |- -0.280278| | = L % 1
Ly

=y A A -0.064069-0.086978|--- 0.004514 | |[£ =1 1
NZ

E= 0.023807 [-0.305011 |- -0.168578|  [E: #E & A U1
B

%) -0.236233-0.138371| - 0.013835 [« |[& F = ¥ I/1
NZ

(C1) 74 =0.090783}-0.105178 - 0.009295 # FEFRLEY |1

LA i

% -0.064005-0.061771 ]+ 0.090873 | |P tfillfi: |1

CERS -0.1351420.19288 |-+ -0.080293| |7 Z Ll |1

EEZESAHILAY  10.10108410.126997| - 0.003961 | R 1
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= 14 ERAZHEBENEHR

BN H S
HEE ~_7 L Z YL
% Z 1% -0.382337-0.257865 |- -0.280278 0
Y A A -0.064069[-0.086978 | -- 0.004514 1
&3 0.023807 [-0.305011 | -- -0.168578 0
» -0.236233-0.138371| - 0.013835 0
(C1) 7% =F0.0907830.105178| - 0.009295 0
UL 3L
% -0.064005-0.061771| - 0.090873 0
CERS -0.135142-0.19288 |- -0.080293 0
FEESAILAY  10.10108410.126997 | - 0.003961 1

Blifido V A CILmENE, ERErE, KRBT — Z IS FIREDN E 9 g
ZELT, IREKR, FoX L7+ L AN, LightGBM @ 3 i 0 O
EtL7zled]. REARIZT — &%W%i<\%¢5*#1%owaa,No

DEMZROIRL, =5 DI TANGETHEDT, U L7+ LA
F,M@ﬂ%Mm&mﬁ%%w%mﬁbk%?wf%a

B E AT OIS, T — 22T EHET A NICHEIT HOLERD S.
BioCreative Vo CHEMDNER 7 — 4%t v h TIZFEMH &7 2 I
IZREILTWDR, KEBRTITFET — 2 BETE LT L MAHIeDIFEE
LT AMH4: 11225 L) ICEHERONRT A =2 TRETS.

RO GIEE, EER, BEER, FEA2H-TITO.

3.322 HHEEOHERBLIUBRE
REAR, ToH L7+ AL, LightGBM O FEIC L 558 FE 70—
FlZHoOWNWTC T a s T AEFETEEZK 9127
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# -*- coding: utf-8 -*-

# xml168s50.py

from sklearn.tree import DecisionTreeClassifier

from sklearn.ensemble import RandomForestClassifier
from sklearn.model_selection import train_test_split
from sklearn.metrics import classification_report
import numpy as np

import matplotlib.pyplot as plt

import pandas as pd

import lightgbm as Igh #LightGBM

# 7 — & DU
data = pd.read_csv("test2.csv") #utf-8

# AR

X =data.locl;, [A1', 'A2', 'A3", 'A4', 'A5', 'A6', 'AT', 'A8'", 'A9'", 'A10', 'A11",
'A12','A13'", 'A14', 'A15', 'A16', 'A17', 'A18', 'A19, 'A20', 'A21', 'A22',
'A23', 'A24', 'A25', 'A26', 'A27', 'A28', 'A29', 'A30', 'A31', 'A32', 'A33',
'A34','A35', 'A36', 'A37', 'A38', 'A39', 'A40', 'A41', 'A42', 'A43', 'A44",
'A45', 'A46', 'A4T', 'A48', 'A49', 'A50']].values #.as_matrix()

# B2

y = data['A103'].values #.as_matrix()

X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.2)
# 7H

dt = DecisionTreeClassifier()

rf = RandomForestClassifier()

Ir = Igb.LGBMClassifier()

models = [ (dt,WEAR), @f,' T > % L7 5 L A 1),(r,'Light GBM)]

for clf, name in models:

clf.fit(X_train, y_train)

pred = clf.predict(X_test) # Tl

print(name)

print(classification_report(y_test, pred)) # Precision, Recall,
F1-score # Vil

M 9 HWFEEDOXRTEE
(Python version 3.8.3 / Windows 10)

#* 156 TIEINZ MoK, m/hERELIEL, U1 FUiEz

e OFET A ALK el RZ R~ Y. K, TART —
DEE 2 DR

T AR T = HIBWTHEFEWES & LTI VT S HEE
[ RIR D HEES & FEIN TR T
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F& 16 ZE7ILITYILIZLDEEE, BREE FEOLK (LB B&F/HE

BEFE/TEFE)
TARNT— PREAR Z 4% 57 | LightGBM
2 DL + LAk
size 50 min_count 2 0.98 1.00 0.96
2IRD%7(88696) 1718 0.98 1.00 0.83
0.98 1.00 0.89
size 50 min_count 5 1.00 1.00 1.00
2IRD%7(84089) 1297 1.00 1.00 1.00
1.00 1.00 1.00
size 100 min_count 2 0.98 1.00 0.98
IR D%7(88696) 1824 0.99 0.98 0.86
0.99 0.99 0.92
size 100 min_count 5 1.00 1.00 1.00
IRD%7(84089) 1240 1.00 1.00 1.00
1.00 1.00 1.00
size 200 min_count 2 0.98 1.00 0.97
EIRD%7(88696) 1790 0.99 0.98 0.87
0.98 0.99 0.92
size 200 min_count 5 1.00 1.00 1.00
IR D%7(84089) 1213 1.00 1.00 1.00
1.00 1.00 1.00

RBACTFTWELINE O TRV E XI5 fESHETIER VAT v 7 [
RBANWOENDZEEHHN, RERTIE M) 2 THTEL7— 21
BENO LR, FEZHAE T otc. v Y AT 4 v 7 [BlfI LB TorBfE
TE5ED fcﬁnﬁﬁé%?/wdiiﬁ LTWH 728, SEIOHFEFNZ TGN T &
BExbhb.

REARDOFETIIR/ N HEHB E 5 ERE LRSS, EORTHTHF
AN 1.0 L7eodz. TUH LT 5 LA NOFETITREARDFER L [FEE, &/
HEEHBIM A 5 LT LG, SowocHed FAA 1.01272Y, Mz T
Be/NHEGEHBIE 2 D 50 kot TH 1.0 & 72> 7-. —J, LightGBM O F{ET
I, BUNHEGEHBIEE 5 ICRE LI2HGS, SOWIE TS FAEA 1.0 &72-
TeDIFMD 215 LR CTh 203, m/NEGENBEOS 2 O%E 13 F 2 0.9 A

#%BThol.

Word2Vec /X7 A — X —RNRIeE 50, F/NHEGEHBE 2 128\ T, EAR
DFET, KROBEE (F7 4/ bk None DI, /— RKiZT_XTHOY—721
I D ETCRIND) &/ — FEnET 2B /N T X (77
vk 2) BEELSELRREE 16 17T, WThOR/NyET A Xz
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THOARDIESHZ 50 ERELIZHES, FHEITEKRERY, TOHBIES LTHIHE

WTEDLRNoTo, ROBESILH0 B3 %Y LB 2D, wIFEIYA X CILBE

IREWVITR e o7z,

R 16 RERDADFESERNMDEHAXICLIBEEE BEE FEOLEK (L
B EEER/DE BRE/TKRFE)

ADBS | 19 20 50 100 | None

B/ INyEA R

0.95 0.98 0.98 0.98 0.98
2 0.55 0.86 0.98 0.98 0.98
0.70 0.92 0.98 0.98 0.98
0.92 0.97 0.97 0.98 0.96
10 0.55 0.86 0.96 0.95 0.97
0.69 0.91 0.97 0.96 0.97
0.92 0.95 0.95 0.94 0.95
20 0.56 0.85 0.94 0.94 0.92
0.69 0.90 0.95 0.94 0.93

EAR, X L7+ 1AL, LightGBM @ 33 Y O E 2BV,
TUH LT H VA NOFERRD LWV FESAS S, Word2Vee <27 KL ®
WItEIE 50, 100, 200 & K& 2B LIz CRIFRFERDE LN, &
INHEEHBETIE 5 ICRETDH L, TRTOFETEFEN 1.0 LkoTk.

T H L7 VAN, LightGBM IXTREARZIGCH LIZET LV TH D720
R R OFER E7e oo L& 2 LD, FAED BioCreative Tl 0.9 R
KL, 1.0 EEWRERERo72n, T 50 A &0 9 Dl nT —Z MR AR
FEEIC L AR LT L7z & 2 505, BioCreative D L 9 (2
20,000 FLJE & KEUR 2T — % OBEA 1, AHEREIZ X 2085 ECIIRAR S
HEBEZLND.

W CIE, BIT T2 28 ICeaT — 42 T VA LMCERT— 2 LT AT
—H a4 1T D X DICHEREONT A —=FTT U X NIHELTNDHD,
BATZ LR R DERBG LN, B MR o Io B DR ERFET 5 Z

LI TE ot

S BT 50 AHMDEEGEIZ 50T RO HFER 7 MLV G LTca O R %2R
TITRT.
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=& 17 50 ¥R, 507 NIRICK D FEDLLE (L& 50 A%/ TEE 507 2%R)

TART— RIEAR J 457 | LightGBM
2 DfEEK 4+ LA b
size 50 1718 0.98 1.00 0.89
min_count 2 2106 0.86 0.91 0.68
size 50 1297 1.00 1.00 1.00
min_count 5 1714 0.93 0.96 0.82
size 100 1824 0.99 0.99 0.92
min_count 2 2095 0.85 0.91 0.71
size 100 1240 1.00 1.00 1.00
min_count 5 1633 0.93 0.95 0.85
size 200 1790 0.98 0.99 0.92
min_count 2 2056 0.86 0.90 0.72
size 200 1213 1.00 1.00 1.00
min_count 5 1685 0.93 0.96 0.86

10 fi558 D 507 A AT Y LT, 50 AMDEFERY hL & 507 ANHOH
PR MVTEE AR, MHRIIE o7, L LAandn, KR
FERECARY MV EESTH, FETHHEIK0.68 & & HFREDRERN T,
Z DEWTARIOD 50 A4 & 507 AWITRFFABALFE Y B R T v F MTRIR L
TWDHDOD, 50 AMOBR TIFE N Do Tc Z &0, IRV BH Y,
LEORBNNZ — W lphol=72, 50 A TITiEFHIZ oz bB %
HALD. KEMZR b DT/ 5 & SRR SCERBNMELL, O BEKZ FFo~X
7 MVOMENRKE K Bie D70 BT MDA N]TE 2 < 225 AlRetEn
b5, EOHPFZIRT, hOX ) KRB ZRCEOIELZITH ZLITLkY,
BRI o7 RV OE S Z DS, RIS L 5.2 5008 D#iA&%&ﬁ
SNLMENDDEHEZZD.
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FA4E REEE

7 — & Ve, AL, (LFEWE4A OB UL, HEEDORT Rk, B
FEO—HDOPRAUTIBNT, KRBT AT - T, SEJHW B, HiEE2EE,
WETRERRERFTIMLER DL EERD.

T —H W TIE, LT EA PR T 2MERE W E BDbLD, EERERE Y
FaLIZoTa—"2A&ERLTEY, b 50 AWML D7, ik BAGE
SCED BALEWE 4 T 5 -0, R D EBREEF O AE L, =
—/NZDEOHIMBEEND . 7233, FraF AR N HRITIIME, Ferab ok O#iFH,
B Lo TNEDB DTN D, & BICHEIXEAT B, 5B, 58
OWEZE, Xt O R, A% TS 2720 OFRE, FEMif] & 53 hh T
B2, FREGHTIC L - LW E A Ot OB Ebs B2 bbb, £
MOV THESBMBINLETHA D .

A AGE SCE IS BT LB E 4 O R OFEM 21T 5 720, (bW
%% B TAHT Llc 2 — " A B R AR AN RONE B OB 7 — 2 ZFIH L
THERL LTz, a2 — R R OMRFR T, 2R EBERTHO LTS Tk
EEHLRE [T &R (Na, K) ) 2 EOBEAFEIC OV TSN 72
CHTFAEEFE L. 20X 23— S AOVERIE, AUIZIT D 7= diun
AETD. LD EVEECERT 2T X MR EE NI K D 5ER Y
DRFIVBMLETH A D . 7272, BioCreative IV CARIDOT /7 —4 —[EDE
BHLENB 9% TH -2 & E2B 2D EARMITTHW - 2 — S 2DOREEIT 45y
E1ARR NA- SN

EDEIUE TR P Ta—"RAEERT 2 0ERERETH 5.
BioCreative V TH&E &i7= CHEMDNER =t — S 2%, [E#H(CEETFORA
DT & ERNALFWEL & TEECTT )T —va v Lina— A& ERL
TWV5. FFFARIIEE CRBRONAEDRAB SN THE HORH 5720,
CHEMDNER = — 32 [65]% H AGEICFIR T UL B ARG 2 — "2 & L THE
T&%. CHEMDNER = —/ S 2 DAERUZ W T SR 1 X EBR AP A WO
THEDHDIEN 14 THY, TO—MAIARFETHARIN TS, B
HIZIE, W02014092061 HYDANTOIN DERIVATIVE & H A 3E CTHiFF 4
5951799 5 b X v hA L FEKRE L TABEN T Y, CHEMDNER O =—
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N2ZZFER LU THARFEO 2 — "2 L LTHIHTE 5. AW LT T
%, CHEMDER =— "2 % Hb&ma oF3R (AAGES) ) [66lIc kv AAGE
ICEEHZ DL bRFITEDLLERXD.

ATLEE DTEREFRMEAT CTIE, MeCab & HALEEOT —X % & LIT/ER L2 —
P—HEEE AW, 2 —FEEIL 15654 fHTH 5. ARV 72 50 5 O H5wF
INBIRBUC BN IAL B E L DWW IS TE 7223, X0 KRR S ol
BT 52 TOTFYWELIZ) E<EHATE D LITRL 2V EmBlyRT —4
NR—R T — 14 T ORVEH A R e EEE6T] 0 R LEFEREE A W 5
&S BITHINWERERIBIT N AIRETH 5 L B2 DN DD, REUE R 2 — /S22
DNTIEZEDRIZONWTORETMETH L Bbihs.

IERRBUC X DB AT BT 8 Bl E 4 290 HE -2
EIMBRHEBEBZZ TN, FEIE 2B OFMEAIZONTHEY HE5 X
IYETH I ENRDBRERPETHDH. TERDPSTIEKD O 20%DT — X
OHHEIZIIINGERE GRS, M), HAkEE (EE%, ') 2L,
WELAINT DREEE RS DLERS D B2 D, £i2, B0 HER) -
AL E A ITE A BTN G TN TV DEHEN S . T DXy B
DIFMNIZ, RV ZTEZZBE LTSV R EDWUENREZ HND.

LEHOHEEIZ OV T Word2Vee FiE%4 W TEIKOHEERE 2 X7 kL
L, b E4 % D TRODOT — X M2 Tl EE {To 7. IRER,
T LT 5 LA B, LightGBM @ 3 DO E F1E TR L72EE, W
FhbmO FENE b, iUk, Word2Vee DEA:, HMEE O FiEIC K
DN B D0, MR T T O TALEE 4 O BB A —E DR
Wb ERBETLHHLDOTHD.

B 1T, TEASEHCTEICHHIRTWAET AT Y RAEZHNTWS. Ik
EAR, T X L7 4 LA, LightGBM {22\ TIEZE D43k O FE & /o4 &
TOMENRDD.

KB SCE (507 ) ZHW- L&, T X A7 4 VA NTIEFENK
KT0.91 ThHhotz. —F, B0AWDT ¥ L7+ LA MDOfEIX 1.00 TH -
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