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Abstract

In recent years, cybercrime has been on the rise due to the widespread use of
the Internet, the increase in digital contents, and the growing number of users of
social media. One of cybercrime is “impersonation” on texts in blogs, microblogs,
electronic bulletin boards, e-mails, and chat rooms. In order to prevent crimes
caused by impersonation, it is necessary to develop a technique that automatically
estimates the author of a text based on its contents and detects impersonation.

There is a long history of research on author estimation by quantitative analysis
of stylistic features of texts. There are two major tasks in author estimation:
author classification and author identity classification. Author classification is a
task to classify an author of a given text into several author candidates. On the
other hand, author identity classification is a task to determine whether two texts
are written by the same author. Although there are many previous studies on
author classification, a few studies are carried out on author identity classification
for Japanese documents. In particular, no research has applied supervised machine
learning, which has been successful in the field of natural language processing
in recent years. Therefore, author identity classification is ongoing and still an
important research topic.

This study proposes a method for author identity classification of Japanese texts
toward automatic detection of impersonation. Texts on blogs are used to develop
our proposed system. When a text written by an unknown author (uncertain text)
and a set of texts written by a known author (reference text), we aim at automat-
ically determining whether they are written by the same author or not. We train
such a model by supervised machine learning. In addition, it is supposed that most
of the texts are written by the same author when author identity classification is
performed for impersonation detection. Therefore, we propose a model optimized
for impersonation detection so that it can accurately detect a small number of text
pairs written by different authors.

This research contains two major topics: “construction of the dataset” and
“construction of the author identity classification model”. The dataset in the first
topic is used for training and evaluation of the model.

The dataset used in the proposed method is constructed by the following pro-
cedures. First, we collect blog articles from Ameba blog with author IDs. Each
retrieved article consists of 300 words or more, and the number of articles per
author is 10 to 20. The number of authors is 596, and the number of articles is
10,433. Next, from the retrieved blog articles, we obtain pairs of reference texts
and uncertain texts (hereinafter referred to as “instances”). Two types of instances
are made: “same author pair” where the authors of the reference and uncertain
texts are the same, and “different author pair” where the authors are different. If



the same author pair and different author pair are created by all combinations of
authors, the number of different author pairs will be much larger than the same
author pairs. Therefore, by suppressing the creation of the different author pairs,
we obtain the same number of the same and different author pairs. Finally, we
divide the obtained instances into training, development, and test data. More
precisely, after dividing the authors in the dataset into three sets, the same and
different author pairs are created using the method described above. The training
data is used for training the author identity classification model, the development
data is used for parameter optimization of the model, and the test data is used
for evaluation of the method. The ratio of the training, development, and test
data is 8:1:1. In addition, considering the situation of impersonation detection,
the number of impersonation instances (different author pairs) is expected to be
much smaller than non-impersonation instances (same author pairs). Therefore,
in the development and test data, we randomly remove different author pairs so
that the ratio of same author pairs to different author pairs becomes 10:1. On the
other hand, in the training data, the numbers of two types of instances are kept
equal.

The author identity classification model is constructed by the following proce-
dures. First, as a preprocessing of text, we perform morphological analysis on the
texts using the morphological analysis engine MeCab. Next, we extract features
using results of morphological analysis, i.e. word segmentation and part-of-speech
(POS). Four types of features are extracted: uni-gram of words, bi-gram of par-
ticles, tri-gram of POSs, and words before the comma. These features might
be effective in author identity classification because they represent the author’s
writing style and habits, not contents of the text. Next, we create a “document
vector” that represents a blog article as a feature vector. Values of the feature
vector (feature weights) are set to the relative frequency of the feature in a text,
which considers difference of length of the documents. Next, we create an “in-
stance vector”, which is a vector of an instance, in other words, pairs of uncertain
and reference texts. The document vectors of uncertain texts and reference texts
are made by the above procedure. A set of reference texts is represented as a
single vector by averaging vectors of individual reference texts. The vectors of un-
certain and reference texts are combined to form an instance vector in three ways:
difference, sum, and concatenation of two vectors. Next, we learn two models for
author identity classification from the training data. The first model is a classifier
obtained by Random Forest, a machine learning algorithm that has been reported
to be useful for the author estimation task in previous studies. It is denoted as
“Model R” hereafter. The second model is a decision system that chooses the
same author pair when the reliability of the classification by Random Forest is less



than a pre-defined threshold T', otherwise chooses the class classified by Random
Forest as is. It is a bias model preferring the same author pair. The threshold T’
is optimized using the development data. Hereafter, it is denoted as “Model B”.
A classifier trained from the totally balanced dataset tends to wrongly classify a
same author pair as a different author pair when it is applied to imbalance data
where the number of the different author pair is quite a few. Model B is designed
to tackle this problem.

In the experiments to evaluate the proposed method, the performance of the
author identity classification was evaluated by a 5-fold cross validation using the
dataset. We compared six models obtained by combination of classification models
(Model R and Model B) and instance vector creation methods (difference, sum, and
concatenation of vectors). In addition to the precision, recall, and F-measure of the
detection of different author pairs, the specificity, FP rate, and FN rate were used
as evaluation criteria. Comparing three methods of creating the instance vectors,
the model based on the difference of the vectors had the highest F-measure. The
performance of the model based on the sum and concatenation of the vectors
were very poor. Comparing Model R and Model B, Model B was higher for
most evaluation indices. The bias toward classification into the same author pairs
reduced the number of false positives, resulting in the improvement of the F-
measure. Finally, the best F-measure, 0.69, was obtained by Model B based on
the instance vectors made by the difference of two vectors. The recall and the
specificity were 0.76 and 0.95, respectively.

From the above results, we have confirmed the effectiveness of the proposed
method in author identity classification toward automatic detection of imperson-
ation.
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FEERREL TV [10]. BEFIETE, XEE XYY, XHINTEHEZEST 2
n HOHEFREFBE L T1Oo0R %L T5. HEEHRE X, HEORBEE, &
#, MmADOMPEZREYTHD, R21IWWRTA~DDLADODNR—VEERT 5.
(%% — > D) DFNTRLUT=DIEFFEK 211281 3 CHT A GEIRAIESHE & G
S8, ITHFEOXYID) oI E 82— Thb. iz, NX—=VB X
X—rDIB\WTEfGENS HEOREE) 3BFELid5OARBEZNS.

# 2.1: & [10] BRRE L =ik —>

s & — D
NRE— A i % %4l _BiEA
NRE—V B i & HEEDREY & Ehs D
NRE =2 C  hia o FE % E — i AL
RE—=D A E e BEEORBIE 2k —ik D

SCHTA: XCE (#EA-—fR) [/ O (BhEE-EAE L)

DI RDOF—X L LT, 10 A\DEFEZEDE 20 FWD/NE, 11 AOEFEEZEDHK 10 HED
fEX, 6 N\OEFEEZEDZ 10RO HE X W, ZHEOEOOEWEE 7 L) X
LELTIVRL7 3LV A2V, RX—2 A~D D 4BEOREMEOEHMY
EHBUMER, MNITEAAX—Y BEREL LEDEETLVOEMRRENRD &
{Rot. —hH, EX - HEXTIEWINd & -y C2E ML LsEHET LV
DIERENENERELTWS. Tz, FEDFIIBWVWT, EEFOREIHEE
WHN 2 E STV S [11] FHFE D tri-gram & DL ST o7z, ZDRER, X
fit&—> ClE, e tri-gram CIXIERIFOEMRIGE ORI HEL TV S.
BE, SCHERENRIZ, SROEREREE L THWEEEEFELIRR
LTW3 [12]. #isUEHAGEREAORETH D, FimOFTH 5 IR HRIDF
FELRWD, EXFILIFEDHAL TV VWORTWS. EDOFETIE, &
NEDOHRATIDOX T, wmziT ORI, Jtanio MmaaOEE % KD, zﬁ“
I ATo 7. H LW, ZEHLEK, PEBRD 3 NOIERDXFEZ 778 L4k
BT D X FRH AT D M E X F ORI HN - b #iE L TV 5.
FHOIE, 4 BDEROCE BRI LT, BROZEEEHAGHDETHWT
FENEEToTW5 [13]. HHLUERME, XFO tri-gram, EEEROD tri-gram,
FURATD T, TAlO &3 B, Shid o MBI, SCHICB T % &Aoo
B, XRIZBUI2EMAOHBEE, 1 XH-DOXTH, 1 XH-H 0BT, 1
XH7=DDOFEBTHS. ZhoDRED HBSEE T OIEFELE I H D T EH
DEEITS. 27, FENEHEMTHWR, SEMOEARBLIERNSE
Hr2eTHAEDE TEENEEIT- -, %h%@E%K%ﬁbétt%K,ﬂ
FLTHVWIEREREEZ 2 8ZM0EAZEH L. TR, RMEERETHA
Abﬁf%mtﬁm,%i%%%ﬁfﬁm%@t&fbfﬁ%iﬁu%ﬁ§%<



otz F7z, FHISCFOD tri-gram, JERERD tri-gram, @tmipl DT, {75105
DEHBEBOEADREWMEE D, ZhoDRUEDNEFEETHICAENTH >
HLTW3.

FREAEICET B

BE, SCEES - B - Hid 2 NRIC, HEED Mg mo HBHEE >Rt L,
BN EIC Lo TEBE L DET 2 ETNZ2FEE T FEZRRL TV [14]. 7o
WROF =X LT, 10 \OEZEDF 20RO/, 11 ADOFEEZEDH 10 RDIEX,
6 N\OFEHEDHZ 10RO HAL X Z HWie, BMAE TR LT, kb, FR—1
N7 X —=< ¥ (Support Vector Machine; SVM) , ¥ 2 (Bagging) , 7 —
A7 4 ~7 (boosting) , 7>¥&X L7 4L AL (Random Forests) ZFW, T
WEoTHROLNIEDEETNVDOIEERBZIR L. ZOMR, VXL 751X
NSRS IEENE Lo EME LTS, F/z, SEHOT—2D 5%, SCHE
mn iR B IEfRRDIE C, RIIEX, HELXDIETH Y, ZOIEMIE, XEDEEHD
RIEMIGLTWE Z EDbho 7.

=M, S ERE T S ONEEZNRE LEEETEX A7 12B0T,
BROEIWFEE 7 V3 ) ALz B L7z [15]. #Mte LT, BaRioXF, HEED
FEX, BIF® uni-gram, fHad n-gram W, £z, 2RO T -2 LT,
10 N\OEE DK 20 fmD/Nt, 5 NOEFEEDK 10D 7 v 7tz Huvie. By
BEFEL LT, NF¥F 2 (Bagging), AdaBoost, 7 XA 7 4L A+ (Random
Forests) , MART 7% (Multiple Additive Regression Trees) Z3ERL, ZHo5D7
¥tkREZ FETCTRHME L, HE L. ZOHME, sy —22HwikZ 2 5 X 0H
T I YRL 74 VA MPRODAMTHo7eHELTVWS. X5, 7u/6
HT—XTORETIE T VR LT+ VA MPD 3 FEE  H#g U CEFIRIC F A
DErole. TDIENS, XFEBVIWE (FuJiiH) ToFEENHIC
BI27 X267 LA MNDOERMENRENTZ. T, REHITOVWTIE, HED
FX, BIEA® uni-gram X D b, FRATOT, A d n-gram DS BERTH -
T2 HE LTV,

2.2 ZEEBR—MHIEICRAT BHE

AEITIE, 22007 F A MDBRA—FZIZI o TEPNZDDO0E I EHET
3 EFH A —MHEICBET 2MEEZENT 5. BT 2MICEGOBE b &4,
B3 EE DR —MZHET 2 DD TIE RV, BEREE LTHENT 5.

e 1%, HAREDO Z7n ZidHEENRe L, ERTIH - ML aH - 20t
REE - BEEIN 2 9 AR =05k D2 E & FIEZEAEMCHWFE DR —4
HEFIRERR LR (17, 18], BARIICIX, F— A=y b GEHIXE, REHCGE



YRILEFEZEOMIBYE, MMo4Z0FBEDOHBEBLED 6 OOXETHER) , HAL
=v b (REMICE, REXEL RS2 50EZONBLED 6 DO XETHR) %
D, ZN o2 2 EE&MRMEHVT 2T LITEML TRR LIz 2 DREME -
MEISCEDOMEMRICED R a7V v 72TV, Ra7ogfmzE—A - JIAT
th s 2. £z, BN 9 X2 —=2MTlX, 7> Fu2J L TORMSCE
BYEONEBRICE>TRATZ VI I%2(TS. Ra7V 7%, SRcEHsxt
FECEHEXINTVIUZ2 4, EEL TR LA, BELTWIUTZO0 &, o6k
LTWARUE - 1HD XD D B, ZD2dh, 2=y FVHENTAZ YL, 577D
EHEDEERToTCWEdEZLNS. R LT, IEEEOMHHAR, il
D bi-gram, BJEAD bi-gram, #aDFTHHEH W, EERTIE, 100 A\OFEEZHD
7R ZEHE % 4000 XFFTORIG L, BEH 1000 XFREZEMF L LTHEIL,
DD 3000 XFREEEMEBEYEYL LT —XE2ERL, IRBFECI>TEED
FE—ME2HE L. ZOME, BE - REEr HITEHWEIE ORI EME LT
W3,

Stamatatos 1%, FFEDOXEZ MR L Lz BMEIGHHORME N L, BEINIZ
XEDFEEBHE L TXENENGINb DL E I HET 2 FEERE L
[16]. FN&FoHrid E /IR G & BRI N 0 2 D EN H 5. HLERFE
gL, HIENRONE L a— 2 R L THGOEEEHIEST 2HETH
3. —), BHEIGHEER, HENROXEL BT 2a— AR5 o0k ne
WHOEHDO T CHIGORERELHET 2METHS. 22 TOA— R IFFIGHD
WMREBRSoTWABARENED H 2 XFEDOEEZIET. IEBFIETE, D2 UHIED
LN RE DT % Tsliding window| EERL, £H2EHITH L T—EDM
AT o LADS window N7 F A M2 L, 206 & XERKT F X b2 HE
3 5. BRI, window NOTF R b, XEFELEED T F X b DXFD tri-gram
OHBBHE O M ZRD, ZOHEMZHEHT 2. URXFICHGIEENTWVWS
ME I EHET LT, FAEND window AT F A b & XESEKD T F Z b
* OHFREDEERA (X520 %) PEIME X D RTIUITEG CldznwcE L HIE L,
BEU L THNIHGTTH 2 E L HIET 5. EFRTIX, sliding window DFD
£ X113 1000 X, window 2356 L TW L BRI 200 SXFICRE L. 5
TR LT, @EDaAYRT 4 ¥ayTHHZINLIPAT-DC & IPAT-CC 22—
RAZEH W, XERMOEIGHRE T, 70% EoZEgHI T nwERIE
LSHETE D, HESXEDS B 13 E3HHEIA TR E R TH
EL7. F72, ZGEFEMAOTEGME TIX, BHHE (Recal) Z50%I< H D),
W OFIGHE T 2 T 2720, FEE (Precision) (JMELBRBHRZ o728
WELTWAS.



2.3 AHAEDFE

HAGESCE 2 NRISEHE Z TS 2 AT D2 A& FH T HREZ D -
THh, HEFRMEHEREICE T 2 BTMRIKIECACTFRELRY. 2, &
BRI —MEHEREZID o TV RATHIR TS, EHAEOFREFFEMINT
WRW. 2Dz, AT, HAFBOXEFIIN LT, BWFEEFEER W
FHEFTEHEFEEZRRT S, YANLIRICBI 220 7% LORANTEH
THIeMEL, TTHELEFERERKT 5.



E3IE REEF

3.1 HE

HHEBEDMENCE T XE Y THESCER) ERT 5. ZHUIER (N )
DXLEPOHERING Z e ZIRET 5. DU, fliHDz0, FHIHD O WIR D,
MRECSCER 2 I TS eidd. —7, EEDbororvw1 o0 ErY M5
fixE) CERT 5. KEOBME, MECE BEXERGZ oMz =, X
B EL MY EOEENF—THE20E0EHET I THS.

AETIX, IBETHEE [F—Xty bOWE] © EFEER—MHEET L] D2
DI CatAs 5. RIEIX 3.2 81T, BEI3IHTHIAT 2. AREiTIEhZ
NOWEZ AN,

[F—Xty b OWER TIF, EER—MHETTLVOFEEB X UFHEICHW S
T =Xty DRI ONWTENS., WHORNEXK 3.11RT. 7r7iEEIL
£, Z2ORET -2 oRMXEL NBYFEOMTH 2EHH2EET . &b
T5E912, FA—ART EHIART D2 HEOEH &SI 5. X512, HFZI
Hr—& BRETFT—& TRAFTF—ZD32Dty MZHE|TE. ZhbLDF—X&
X, TEFER—MHEET V) THETZETILOEYE, 7 X—XDiEHt, £

FIOLDFHIIC W 5.
JnYsmREOINE

(BHIDIES)
B—ARY
BIAART

(F—5tybnoEl]
JIET—4
HFET -4
FAN—%

3.1: T—=&ty MERTFHE OME



FEEF—MHEET V) T, FER—MEHEE T VORBEHIEIT OV TIEN
5. WHORNZH 3218 F. 7a s T — X0 U TERBERENTIC X 2R
2TV, 1200XE (FulitH) 2E2 MRS PV TRHELEXERY MLE
ER S 5. XEXRT VLD SFHINRT MVEERT 5. FHIRZ bLiE, N
7 MLDFE, RZ MILOM, X7 FADERED 3EEOFIETIERST 5. HHIR
JMVERWT, SYRLAT7FLAMNCXZHEET L, F—ANHEIIANL 7 A
BT TOLEMRT 5.

FERESRARITICL D
EEZ0% iifu

XENTNIAER

|

(ST N LAERK]
~RINLDZE
AT NLOF]

A NLOESE

T

IS LITAL A B — AHIEIC) (7
(CLBNIRETI AEMIIET IV

X 3.2: FEFE—MHEETILOEE

3.2 F—4tv bDIEE

AHEHITE, FEEORMHEETTNLOEEB XCFTHEICHWE TF—&Zty bOD
RESRTFIRICOWTIRR S,

3.2.1 JOJs&EE0E

KBTI, 7077 —=XE0MONRe L. ZOHEEEIUTO®ED TH%.
7u 27 TlE, Twitter 2D~ A 7171 7D XD IXXFROFIREL L, 22—
BHELZVWILEHHICERTE 2729, 7F X MCEEORED BN
FTWEEZLNG. Kz, TRZFA PTRT IV Y b FH) BICR—IDR
EXIN, TZEHEMERINTVE D, 7T BT 2 EE LHEFRICH
HETED. INHIEMAT, KBOF—XEWETLILIR5THS.

Ameba 7027 [19] 2257 — X DINEEZEITS. Ameba 707 TlX, 7uH—I3H
BOT7RIZR=JIIH L TTOEEEPRDIZT 0 7DOI % YV ERET ST L
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MTES. X5, Ameba 70 73ZI ¥ VIR L THOTAITR=I DT >V F
VIRBETAZENTES. HBERXTXFRAMORDTELRAEZITS e 2
ETEE, XFONEDRD ZRL L, BIEVWY v U VOXFELZIT 505680
BB, FOED, AL Y UADT X7 A 100 ZDFEZEIZONT, BHF
HORHELEE 20 FEIE T 5.
FLHEOHGZITORRIC, FHEID b HE T — X e THIRL, FH ID 265
HOEEDFRETES LS1CT 2. Fvon—FRLELZEOHTML 7 74 A0 5,
AHEOXA PARLHMNEFIRE, LFOAXDAZRE T2 L5171V —=v7
2115, Tz, MRICXXTFEI D WT —XOBREZ <129, StHOXTED
300 XFARIMD S DIFRN T 5. 72720, iHZBRANLIMER, EE1ADLDOD
S 10 FHITH BV DIXMEHA LRV, 207k, EE1ANDD DitHE
BIIRART205H, RPTI0ELHELRS.

FREDFIET, 20204 E3 HiIC 7 v Vit H T — & 2 NE L. Fon/z7u/dsH
T — X DHEMEMRE R 3.1 T, FEHERI 596 %4, UL 10,433 58FH e R o 7.

£ 3.1 WE L7 u VEET — X OHEHENR
FEH 596
LR 10,433
AEDO T HDI 1,269
FLHEOLTFHOPRAIE | 941

AL ORI TR 300
SLE DR T 18,031

IEL/7uliE T — XD 1 ED-) DX FRO M T 3.3 1TRS. 7272
L, BT (18,031 XF) @ 1 st FIXHIANSCF R DR & HhR T2
HLTZWkd, 7770560\ 15HH 72D OXFEIZ, 500~1,000 XFD
HEIRDE L, RWT 1,000~1,500 LFDILENE Do 7.
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3.2.2 EfHERS

ARIETIX, LWCINELETa i E T — 2o, HHEEST 2 HECONWT
MR B . KIFFRICBIT 250 1%, R EEAXEOMEET. FHliiEL
TO2/END 5.

B—ART SICCE ¢ BEHISCE O&F & 23F CHpl
RART HISCE & RERISCE OFFH D R s 5 )

HHZEN T 2B EHERFER, NWELLEENO 7u 7@dErHWT, &
TOEZHDHIZOWTHIEE L X EDHEEL 2 THD. L LAEND,
FHEDOETOMAEGDLETH—ART - JIARTZIEKT 5 &, HIART DD
A= ART7T DI D B2 0ICEL D, ZDH, TiDHETEFREFRDE
HlzERL, RUBORI—=ART EHIART ZIEKT 5.

o Fl—AXRT DIERL
R EEHL2EZEAD1IOO 775 He L, MEXEEREE ADPFEL
TRESCELNOETO T e JHEr T 5.

o HIART DIERL

TERRL7=2EHE A DR —ARTIZOWT, MEXEIZZ0EFE (FHEANE
WA= AR7 TORMELMNOLETOTu ZiH) v L, BlixER2H
HADNDOEEZ1HDBEVWZ 1070 JilHEe AR T, FEENPEL S
BERISCE e WIS EOMES 2. EEDMRD by 270, iz xE
3570 HOEFIIEEALNDNS T VR LITERT 5. ZOER
E2TOR—=ARTIZOWVWTITY, FHOBART 2153,

3.23 T—2tv 0o

TR T2 oEoNTEHHA RIS — &, HET—%, TN T—2IZHE
T 5. FfEICZ, £TEEZ 3Dty MoEE, BITETRNZTFETH—A
R7 EHART BEK T 5. AT — 2 EEFER —MHEE T LVOFEEICHNS.
T AN T = RIFRBEFEOFHECH NS, BT —&IE, 33.6HTRAETSET
NDINT X —ZDERTEGICHWS.

73, M35WRT LI, EEFZIIMT—%, BRI —% T7XMT—ZHIZ
FURLNIHET S, FEHEOTENZFEEZEID D LICT VA LT, £, HE
DOHRZ, T —X BRET—&X TR T —XON811 2B XHITT 5.
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72 FT—F TeT— ¥ §JH%F“~5’

L
-alaacaaadada

X 3.5: EHD7DE|

iz, T —%, BT —&, TAPTFT—XZERT 5. 25 ZHEH (F—
ART EHIART) OEETH 5. - - 7 A NHIIBTohEEDT —
R e, HIEHTHRNZFETH—=ART ZERT 2. X2, FA—ARTIIBIT3
SEMICEER B OEEDREMCE L BEIZ 2 2 THART ZERT 2. 2O,
AT — &, BT —&, TRXAMT—ZXDENFROERITBNT, EXEZ 558
MIXEDEE X, ThZ2hDT7—ZHIEID Y ToNLEEZEOHIOHEIRT S, F
bbb, EBCHERT 2EER, T —&, BRT—& 7AMT—XTHERIZ
EHRDPRVWESICT S, UEOFREET, F—ART EHART ZREEE T
Wr—& BT —& TAMNT—XBEREINS.

X5, BRT—ZET AT —RIZOWTIE, AR OEERS . FEE
WKRDTELEMHT2GEEEET S, RO TFLOHEA BIARY) &k
DFTFELBEINTOWRVEL (FA—AXRY) &b dERCDERNEeTHEINS
72D TH5. BRINICIE, HE2EEDR—ART ZIRI/ER S LRI ARTIZD
WTC, A= ART EHIART DN 10:112725 X512, HIART 2T > & LI
51<. —F, AT —&TlE, F—ART EHIART ORIFAROEF T3, 57
B I ADRY BREVT =X oEER—MHEETNLVEFEE T, T—X
BORKRZNT IR (ZOGEEFR—ARY) RIFITFIERT 2 LS5 RMEDOE
WHEETANERIND Z e BZ20DTH 5.

3.3 EER—MHIEETIL

AENIFEE ORI —M2HET 2T VEBMAEE T2 HiEicowTidRs., F
3, 7TX¥ A MR U TR 21T, ZOFMIE 331 HTANS., X
2, BT AD T 3 A M oA E ORI T 5. X 3.3.21H
TR 3. iz, EHEBEEERY PV TRHET S, IR0 ZLFHIIHT
BERMERT PV (XERZ MV) ZERL (3.3.31H) , KITEERISCE & oflascE
DRI T 2B ERZ by (FHIRZ b)) ZERT 2 (3.343H) . &Zlc, &
HRZ MLV TRBEEINIIFT — &2 202, EEOR—MHZ2HET 2 200FEF
NEEETZ. 200FTVOFMIZNZN33.5H, 3.3.6HTHENS.
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3.3.1 W REERER

LT — 2T U TTIERERMBT 21TV, BRI OR/NENTDH 2 ERERICY
L, WmiAlEREMNEG 5. HAETIE, BERERHEZ ZZR SRS
MZNTD, R THERRIIHICHFE L Rl T 5. BEREMTIIEIA T
YV — ZADRERMHT T > Y > TH % MeCab[20] ZHW 3. MeCab DEEIZIX IPA
HEZHWS. LdioT, mHEILHEING SN2 maalEiid IPA malikR
WHES. TPA FhEMARTIE, HEEDMENE, FERE - B20EE - %0 - B - T2
yan - RIIEE - Befgian - BhEn - BhEhE - K@ - 55 - 7 4 7 — 1 E LS. MeCab
MDHHIT B 74—~y MX, REBICHZ, Wi - eaflofEd 1 - SailotE2 - &
A AE 3 - TEAA - TERE - Y - B4 - HED [, (Br=)) RUIbTHAEh
5. 2B, EPZVDHDE M (FREVYVRV) | BZAE. MeCabDH 155 1D
DHFEIZHN T 2 A Of %2 3R 3.2 1R T, D REFADHN O W TR A ITRT.

i% 3.2: %}JH‘J |—/LJ\ 2 D MeCab @E%%ﬁ,llﬁ%%ﬁ

KEY 155 8o)

Bt E4) |
amaRlAH 748 1 ERvA
dmaAlA o3 FE 2 *
amaAlH o 4E 3 *

E AR FBE - VITREE
EHTE HATY
% 580!

BT FEY
e FEY

AL TIEE L7270 7O R HE T — XI2BI 2 5 o HBSEE OB & %32 3.3
RS T2 o) OFNIHERHBSEE O\ EEF - 5t5 - 74 97— rk L
DELDTH 5. TZ2oMh) 2 e, HIRBEERE W MmN, &, B, 8,
BIEFDNETH 5 7=, FeATHIZECO AR O fhdd O HBAHE O FFE T %, Bha,
i, BEDIEICE D o 2 e E XN T WS [7], RIFFED T — & 1345 & B
DIELI 22 > TE D, 7v 75eHE e A EMm & Tldfa o b o Em s
BB enbhd
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K 3.3: TR JRET —XIIBY B e O HBSEEOEIE

B AR ISR (%)
ear| 34.7
By 23.3
Hfj5n] 11.5
Bl 8.2
ElE 2.0
i 1.5
2 HIET] 1.1
ARG 0.7
Peioian 0.5
RE G| 0.3
Z At 16.1

3.3.2 ZEMoimH

1 DODOXE (7 uJ5E) » oEEE0-o0R MR 2. ARIFKTEID
FHEMEE, RECE LR CEOH (TRbbTFAM) L TENLDEE
DEI—PENZHET R I THED, ZHUUITFA ML UDED LN
FEAT TV DOVTNICHET 2 TEEH CENE2 XX 700 DTH
5. XENEOZ K DTS TITAMREIR M LTbN 5. RERS, XF
SETIERICLEONBICE > THT VT 2720, NEEKRTHIE
MXENEOEN BN 220 THS. LirL, EFEORMHHETIE, X
ZONBDR—HT 20 TlEIHL, BEHEOLZEDOEEHTDRARA NN —FL T
WEDNEEERTIVNEND D, FDD, AMFETIXFICIEA N ZEDOERLHIL
EOMFAIEREREEE T3, ISR XEONRIKFET, EHEOHEZHDOX
RANERTZeDo, EERA—MHHECENEEZONS 12D TH 5.

MeCab % W= TERERMRMTIC X b BEE IS E| X i Bl 2 5 X /- b Dh
5, HEE®D uni-gram, BUEEAD bi-gram, faAd tri-gram, wesiAlDHFED 4 FEEHD
FMrrhzitss. ZhsoREoME X, MeCab OH 1R [REF
ima ) T4 1 2V 5.

LUF, AMZE Tl T 2 4BEOZ e 2 oMb AEEHAT 2. £72, 2
HOEAEI e LT, K3.6DX25YDLS BEEELPMHIN2D2ERT. 20D
XX, EKBEILAN (E28BL 2XALA) OfEsH HEOHK OFHEOXTH
3. HZEE[21] 255 L. K3.6121& MeCab 12 & 2 JERELRMNT OISR (B
e ER b MK HEEOREY, M, fmafiaE 1) R
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HOERZI ZHADTIEoZDHRDWHI-=DIF, AR SHVWDOREDZ & T
35'971:-0

ID FEW fhaA) el 73 1 ID RKREE M rmarlA o0 FE 1
1 ¥ B2 — i 14 A %] KA
2 O Bl HR(E 15 BhE F& 35
3 FEBE A HAL 16 + £ b3

4 X e #ZE 17 <BW B RS
5 % By S| 18 D Bl R L
6 #IHT =l —fi% 19 W £ JEHIT
7 WZ-o&b  FlE Bl El R 20 O Bl i teNd
8  BRbw E | Hi~ 21 e EI=Rva
9 Ho C | SHYA 22 T Bh#Ehga  *

10 7= Bh#hza  * 23 Ho BhEhgEa o+

11 o E| JEHIL 24 7= Bh#hga o+

12 1% By AT 25 k=1 GTI=Y
13 . =) E7A)

3.6: E MM O W 56

B uni-gram

SEATIRZCIC X D, SEa o HIEER BIEE O uni-gram SEEHEEICHENTH S & X
NTW3[6,7,8]. £ZT, HEED L IIMGFADADHERTIZR L, HEEL Mol
PR T 5. AMFUIINE THEED uni-gram ) X, #%, HFED uni-gram
FHFEDORBEIED L BEAEZIETD, 22T, fHOLD, HiEE NFAD
7z THEEOD uni-gram) EFERZ CITHERLTWEL &RV, F7, HFERMT
BEZH S 2 HisE (% - BhEd - TR - TBAEED) kil 5o feE 2 i
DOWMREe T 5. AIUBERINT 2D, BIUVEEZTFAMOEKRANBEZRT =D
HEFORXANZHEDFDDD & T 2EER—MHHED & 2ITEZEL S
ZABEEZTT-DTHS5.

F72, AT X D, WEEEERS TR, e oMo EER e N X820

WAREENE LB ZEDPMEINT VWS Z s, HIEOREY - MW - fid
M1 %E [ (FyX—n—)) THEXE-DOEHREL TS, HlZIF, Ny
A AgBhE ) 72 Bh#EhEa * ) T D e 5 B *) BENEN 1 ODRMEL KR 5.
%8, WEEAISLEEER & D X 5 IZRFMIEE 1 B LRV DWW TR [
(ZRAZVRZ) &35, FafnEH1 oFHRbHAWS Zick-> T, [FUHE
i (B THoTHEMDE WK D [ H5HG faaiche) B B JpaaH
Bt ok o1ES B LTS,

X 3.6 DX S U7z BEE uni-gram #EME % 3£ 3.4 1R 3. [T THEE ) D5
&, Bt 2T RS HEEOKI3.6ICB IS IDTHS.
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7% 3.4: HAZE uni-gram O R4 0 HHF

=M fhHITTHEE
@ _BhEE _EAR b 2
% _WIEA K& BEE 5
#18 T _EllFA_—f% 6
X o = b _FIFE B 7
7= _BlshgE 10
V3 _BhEA _RBhEA 12
B3 _BhER A& B 15
< B _BhEA g BhEE 17
@ _BhiA sEiAR(b 18
@ _BligA EAR 20
T _BhEhEE * 22
» - BhE)GA _* 23
7= _BhEfEE _* 24

BhE @D bi-gram

FEATIZEIC & D, HEEXD X 5 REEIWE W EICH LTiX, BIEID n-gram @
HC R bi-gram SEFEBEWEEICENTH L XNTWB 9], ZOZend, B
# D bi-gram ZH# D 1D LTHWS. @H D bi-gram & £ D, BHET 220
DHFADOM N TIERL, 5, 7F A oBEEMHEL, H2BE L DRI
HIER S 2 BhE 2 s X 872 O 2 BIEA D bi-gram ¥ KT 5. X512, BiEAOMy
MIEH (RIBhE, MBEARY) 2E&D7-BE n-gram Wz & 2D 0NEE S
DIEBRDE E Lz MG I TWB 2 ehs, BFEoRER - SEFEloE1 2
L (7y&—=n—=) THEL, IoIEET220% - (N4 7)) THEfEL
bR M5, HIZIR, T o MEE-o sdik b NE RBER-T BheliEa
MENFN1 DD 5.

Xl 3.6 DA S U 7z BhEd bi-gram 2122 3.5 12~ 7. MlHITHEE ) DS,
EMEMHE T2 R HEEOK3.6I1CBITIZID THS. £/, £3.5DHANT
', BIEA bi-gram OB E M L2MEFOMESE THRTRLTWS. #hiRLIC
72205, WHE DOHEE bi-gram O X 5 ICBEHEE T 2 E 2N T 5 O TIE k<, B
LM T 2 2 00FEEE L72bD0E2R M LTWS 2 ITHERL TV
ZEWV.
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7% 3.5: BIEA bi-gram O 0 HiH]

e T T RS
D _JHER -2 A& BEA 2.5

% BRI REEE 5,12

VX ARBIEA- DY AR BIER 12,15

D& BNEA- < & W _BlIBhE 15,17
< B _El|BIE- o SR b 17,20
D HEAR - SERAL 18,20

BOEKRS ZHID TiEoZ HIKRDWHIo 72 DIE, FAdi+
SHV DD Z L TH T,

mmea D tri-gram

FEATIZEIC K D, dhE D n-gram OHT HFHI A D tri-gram 23EEHEEITHRN
THEIEHREINTVWS [11] 26, @ d tri-gram 2R ED 128 LTH
W5, BEST 2 =20dERE - N4 7)) THELLEbDOZHREL T 5.
Bz, TBhaA-EIEE-Eham (EhEa-BhEhE-4a) Reheh 1 o0FE %L % 5.

3.6 D S U 72 5 tri-gram FEZ 3R 3.6 1R T, HIHITHEE ) 0%,
FME2HH T 2L R HEDOK 3.6 ICBITZIDTH 5.

7 3.6: fhiA tri-gram M 0 H A

=% fhHITTHEE e T HEE
ZaAl-Bhed- T A ER 1,2,3 WAl 544 12,13,14
Bliga- e A 5- %450 2,34 si 5% aA- Bl 13,14,15
B w445 BEA 3,4,5 % i)-BhER-$4 5 14,15,16
% gl- Bl Bl 4,5,6 Blyg]- 44 7B EA] 15,16,17
171 | e | 5,6,7 % i)-BhEal-BEA] 16,17,18
2 B i ) | 6,7,8 B15A-BlidAl- 445 17,18,19
I B ) i B ) | 78,9 BligA- %4 g Blign] 18,19,20
1) ] M ) s M VA ) | 8,9,10 % 5Al-BligAl- 446 19,20,21
EgA-BhEnE- % | 9,10,11 Blydi]- 44 5B @ AR 20,21,22
BhEhER-%a-BhEE | 10,11,12 % a)-BhEh A - Bh Eh ] 21,22.23
aAl-BhEA-Fl = 11,12,13 BhshEn-BhEhgR-BhEhE] | 22,23,24
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FARIDEEE

FATIHZRIC & D, ST LT lIcE X TFOREIENS Z L B ME X
TWVW5 [12] 225, FRBTOFFEZRMED 1D LTHWS. LIFEIANH
it uni-gram OFME L FRkIC, HIEORBEE - W - a1 Z2 T (7 v X —
N—=) | TENEFNEFEL, XHIIKRRBIC - (N, 7Y) il 23720 %3
P55, 72720, HEBREMMTEKRE AT 2 HEE (% - 815 - TR - TEAH)
i) BXUGEBIZOWTIE, HEORBEVIIERIL, M - Mo 1 Tt
Bl LW REREE L DOEENE T4, HIRBICOWTHEEOREE 2R
NL7zDIX, REFEEZTXFXMOERNEZRT D, EXFOXXANVZHE
DFERND T E2EER—MHHEDL ZTIIXMEDLRVTR IV EZ 72D TH
5. B, N BhE (RBEE-wiay [ 4ea _BIFRTRE-Fiml) BEhEzh 1 2DOFEME
&EiRb.

X 3.6 DX, BXUFEUCIEHDBHETD 2 S UG aiDHFEDOREE R
3TITRTY. BNEHHENRO T X A T, THREZEEZME L-HEEZET. %
72, THHITE T OFNIEN D FRROFEZIHIG L TW5. HHERT (2) TiX, &t
RATOHEEZ THEE) THH, ZHAIHFARDT, BHICHEORBEEZ SR
WIZRIHERELTWEEE WD,

# 3.7 BiRHETOHEE DR H
EY 1 HH 5 AT
VX B fRBhER-BER (1)
%450 _RIIEA AT BE-FE (2)
H3_BigAl AT - iR (3)
C _Bhan $EeBhEr-wi s (4)

BOERES WD TE - E DIKDWHI- 70, 1) A< 5V ORO Z b
THote. M, o) FNEEEICEA TS, (5) SRR DRIZF I 2 BFIR
£5 TV D EMD B> T, RZ DI < HORE EWICR5 XA,

T2ty bHSOEMHEDER

32 TN T =&ty bR MEEZMMHI L. 720, @¥EE #5279,
HIBSHE O DI WRMIEFRA LUz, BARINIZIE, e r7r—&eicBnwTiEL
PHIELUZWEEZETHIFR L2, R LT, 400 MOE D KX 11,437 F
Melhol., BHHOWREZLISITRT. 4 DDRMEDOHFTIX, BIFAD bi-gram
Db RMEOMENZ L, BARITOHEIRS DD o 7.
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% 3.8 RMEDED I
=M YR
HAZED uni-gram | 2,292
BhE @ bi-gram | 7,296
i D tri-gram | 1,397
FERLAT D G 452
aal 11,437

BRMED IR T 2 EREHE L. K3.710%, M X350 E8, Ml Y 13X
EOFEFICHEIT 2RMEOH (BOF) 28T, 77 70,0 1 5EHFOAHE
THREMEERL, BRI TORFICHRET 22N ERT. KETOHR NS
ST7OEMICR->THED, ZHIZL DRFEICHBRT3E P hRnw e E2RL
TW3., 207, HETI3ZMIEECL > TRELOENDH L bbb o,

1|}3 .

10# 4

1|}1 .

Number of features

|| A

0 2000 4000 E000 ADO0 10000
Number of articles

ll}‘:l 4

X 3.7: HBELHEBUCHT 2 RO

HLEMNDD2EZZL > TEDIPNETFAMIHEHLZ &, B f20EEa
WX S RT3, & HICOWT, FhzHiHT 235582 HE L.
X 3.8 1%, Al X 13FEL, WY 3 X AOFHICHER IR 208 (B E)
RT. T 70EEI1IANOEEDAIMEHINZ ENREERL, AHEET
DEZFHHINZEZMNHERT. 1 N\OFZFCOAFHIN 2 124 e 1t
B Dotz b DD, KETOEWEDNZZ 7DEMIF->TED, ZhidEL
DEZIHEHEINEZZUERDP RN ERLTWSE., 2070, HEHEEEFEEZFIC
X o TEMDFENFIZENH B Z e hbhrol-.
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1|}3 -

107

1|}1 -

Number of features

ll}‘:l -

0 100 200 300 400 500 600
MNumber of authors

¥ 3.8: EHFEFZELBUHNT 2 R D71

3.3.3 XEARXRIV KNI

12o0OXE (TuliE) 22 MR PAVTREALEZDDE EXRTZ ML) &
ERT S, N7 MLOXITIE 3.3 2THTHA L 2R MIcEXE 5. #MEXRT by
DIl (ZMEDEA) ITOWTIE, 70 ViR BT RR 5720, 1 DOXEN
TOMNHBSHEZHWS. 72720, REOBBEICE > THEEAENAE TR S.

BiEE uni-gram * StmpIDHEE

BAZE uni-gram * LAl DHEGEICOWTE, R (3.1) orBh, EoHBHEE
D70 TR EORFRERELICHTIEEICI0ZE -0 R EOEAL T 5.
EZEDEE

2 _
N Y T (3.1)

BhE D bi-gram

B @ bi-gram 122oWTiE, X (3.2) orBh, EHOHIEE D2 TOE
bi-gram =14 D HIRSEE OFEANT T 2EN B 100 2R U2 DEREDEAL
T5.

R DSEE
EMORERL = hlathec 1 2
RIE %é"'7n7ﬁ$$®éf®%ﬁugmm®%£@mx 0 (32

22



maa D tri-gram

fEAl D tri-gram 122V T, X (3.3) o BH, FMOHIHEE D2 T
tri-gram FEDHBBEE ORI T 2EEI1C 100 R/ L2 R EDEA L
95.

KMo
EMhOBEHL = aledets 1 .
HEQH S 70 R FPORT DR tri-gram OREDH 0 @3

BB, WRTa FEHEIHBHELRWHEEICOWTIE, FEXRY PLrofE (Ek

DEA) 1ZF0LT 5.

3.3.4 EHEHRIKIL

HE, TRbBLEMEE MR YEOMHENRNY ML TRETS. Zhvz THA)
N7 M) EEERT L. FHRT MUVEROFIEZ RS, £73, RELFON
7 Mv, BRI ERICBI 22 DXENRY MLE333ETHBLES
ETERT 3. KT, MECERIICOWTIE, HixDEXRY FAOEE R
L, 1D0OXZ MLTRIT S, e THEERS M) R BRI, &
MIXENY FL e MEECERY L2 S, DUT O 3EO HIETHHIRS b
NIRRT 5.

R BMILDE

BERISLEDONR 7 P LML EDORY P LORE (BEEOEA) OERZL 5. B
Iz, FHINZ o2 (3.4) QD IHERT 3. o, IZFERISCE T b,
O I IRCENR T P LB R T

U =17, — 1, (3.4)

7 RILDOM

BERISCE DR P EMBEDORY L DORE (BHEOEA) oz L 5. B
I, B2 vr xR (3.5) OBDIIERT 5. EIEE L FERC, o1&
BERISCENY ML, o 3RXERT PV ERT

U =0, + 1, (3.5)
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NI RILDER

SERISLEDR Y P L MBXEDONRY P AZEFE LT PARIERT 3. B
RINCIE, FHRZ ML ER (3.6) DD IERT 3. vy (FEERSIERZ b
DEBHDOEE, 0, ZWHBCERZ LD EBHOESE, n 3B ERT. H
BIRZ PADRITTENE 2 X n &85,

U (3.6)

<y
Il

3.3.5 SUALITALRAMILZDEETIL

ARIHTIE, VX074 VA MTEBEERMHEDDIHET MIZONWTH
N3, P&, hrk T£7VR) ¥, EFLRIZ, SERHXEWRCEOM
WX LT, 200 DEENE—ADPIADLPZHET 2 0HETH 5.

32HI TR LA T — &, BT —%, TAMNT—=XD55, jlffiT—%%
FAwTonfEss (£E7VR) 2833, b, AR —XEHEHLLEY. 72 b
T —RIFET N RIC K 2 EER—MHEDMEREFHE D 7z DITHW 5.

AT — X DIEBICHWS & LTEID B ToNEFEEDELERT bLEHA
ab¥, B (FA—AR7, BIART) OXRZ MVEERT S, i, 25 LTE
L7z T — X DFEFIRT MLVOEED ORI E T 5. DA
T 2 BROMEE FIRICX, BATHRICE D ERESHREIATWS [14] 7~
ENTH VAN 221 2HVS. FYELT74 LA M, ZBOUERE - -HEH
VIV ILTHS. JIT—ReZ2UIHIET 22 ML Z2VINS 7 VX L
WML, 1 DODREREEE T 5. FKOBRIEELEDIRL, BROPERE Y
L, R&EMICEBDORERDP SR I N DR EMRT 2. ¥HEINET VX
L7 4 VA MERMOT—2IZHEAT 5, HIENRD T — X 2 EBORENR
WAD LT, ZRODERT 2087 5 2ADZBPIC X ) BB 2D 3.

3.3.6 BE—AHEICNTTREMTT=ETFTIL

AJETIX, EF VR ORMEE 2 E 272 LT, ZoREr LT, A—AHEIA
A7 REPTET MOV THRS. D, ZOEFLE E7VB) LT,
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3.23HTIHIN/TZ K 51, BFFETHWS T—&Xt v b T, T — 213354
T =& (A= AR7DOB=FARTDE) THHDIIHNL, 7R TFT—XTIEHE
RO D TELOHHEZEEL CTR—AXRTOEBEFIICZ V. 20 X5 RIK
WTIE, BT — 20 o8 IN T EREER— N E B & 3HE 3 2 aTREMEDS
BV A TREND.

Z ORI 2 MEKE LT, HIEDEEEZMAL THR—NHZEII N, 7 R
T BETARERT S, BRI, FUF L7+ LA MK BHEDETE
EZMHAT2. 2257+ LA MIKRHOT =X ZHHT 26, HHKER: &
YK TR DOTHOGHEEDELETHANT2 e TE5. BHEIZO
~1 EFTOHEETHY, 01TEVE ZFEEENMKL, NGV EEENEW
YEERT. T, EFALVRIZK o TRHOFEFN LR ADFIALZHET 3.
ETURD MHIAN) CHEL TS, HEDEHENBIMET Ko & =212k TH—
N CHIET 2. 37205, HINEDHEMBEETERVWE XX, FA—ATDH2
CHEZZEZ S, BIANCHETS % & 2IXHEDEHEDRME T ML EEHHZ L Tw
BrEDAETE. ZDESIZ, EFABTIE, AACHETIEHELELL L,
A= AZHANCES>THET A2 2HOT I 2HoTWAE., ETLBICLS
RHOHEFNT T 2HED 70— %X 3.91R7F.

FRCORBUE T3 3.2 3 HTAARZMAE T — & 2 HOWTRELT 2. BEARIVIZIE,
BET #ZFHXBT, EFLVRICK>THRT —XOEER—MHEZ2ITS. =&
D3 L GIAR7Z D) OFEZHID, ZODERKe7%2 T %EIRT 5.
RIME T OBRBELOFEMICOVWTIZ4.3. 1 THTHRET 3.

ETIRICEDHIE

=

Yes

FREREEZLEN

R—ALHIE BIALHIE

X 3.9 EFALBICEAHED 70—
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F4EF FHMERER

AETIE, HEEOFR—MZHE T 2R FEOFMERICOVTANS. F7,
4.1 EICHEBOFIHZOWTHAL, 4.2 HCTiHEREEEIZOWTHARS. 4.3HITIE,
3.3.6 HTHERZZE TV RICBII Z2BET Ot OfEREHE T 5. mLIZ, 44
Hi TR R 2 FICIRE U, RBEFEOAMEICOWTERT 5.

4.1 EHBE&F|E

KL TIE, 7EETL (FEFTAVRETNVB) LFHIRT FLERTTE (R
FLVDZE - RT7 FLOR - RT M LOER) DAGDOEIZED, 6 BEDET L
PIRZELE. EFALRIBIVELTZ A LA MIEB3DEET L (3353H), 5
W BIEFE— NHEWCANA 7 A2 e nHET L (3.3.61H) TH5E. —F,
N7 MBS GEZ, 3.3 4THTHENZ X 51, SHCEDRY L e MIRCED
N7 MZEHAGDE S 32D/ EZRLTWVWS. ZHHDETAB XSRS Z
FA41IZFLD 5.

# 4.1 FER—-MHEETLVO—E
&= | pEET | BHIRZ ARG IE
R-dif | EF VR R7 FILDFE
R-sum | EF /L R N7 FILOH]

R-con | EFNLR | RZ ML
B-dif | ET /LB N7 P LDFE
B-sum | E7 /L B X7 R ILDFH]
B-con | EF /LB N7 bLODHESE

FHERTIE, 5 NEREREIC Lo TE6DODEFAZIHET 2. K 4.1 3K ERE
BB TF—R2OREGEERLTWS., £F, 7—&ty MBI AEEOES
%50 RLZI0EOETEEICHET 3. 1EHORTTIE, 1 BHOIHPEESR
TANT =&, 2HBHOHEEEZHET -2 L, BOZIMT—2r35. 2
HHDHAITTIE, 3BHOHDEEET AN T — & ABHOEHDEEEHRET —
2L, Bzl —235. DIT, FEC3EED>S 5 BIHORITEZITS.
ZNFNORITTIE, DEIXNEED S 3.2.3HTHRNFIETEHHIEIERT 3.
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CorE, T —X R T—X - TR T —XBICAICLEEICX > TEDLN
727 FAMIEETARL. ZLT, EFARBIE S —&22HNT, EFLBIX
T — R T —X2HWTEE T 5. &RIZ, FEINETLEZT A b

TRITEA L, ZOEEFR—MHEDMRE

FANF—y  BRT—F

|/

P 5.

kT — &

1[=E1H

2[EH

3[ElH

4= H

5 [a] H

X 4.1: 5 BEIREZMEIC L BT — XD 77E|

RAMREDFRBITICBT 2T — X BOEELR R 421TRT.

K42 7=ty MIBIFREEK

1mAE | 2@\H | 3EH | 4@EH | 5E\H
Al 7 — & 476 476 476 478 478
T — & 60 60 60 59 59
TANT—=% | 60 60 60 59 59

RAEBEDFBITICBT 27— XBOHEIEL, $HOBHART EF—ART
Al 7 — X TIRAIART L F—ART D
LIS S X518, FET—X T AT —XTRBEDLNE X £ 1:10 127

DR EFR A3 ITRT. BHUTBR= X512,

3 ESIERENT WS,
£ 4.3 T—Xty MBI B EHIK

1mEH | 2BH | 3B\H | 4B\H | 5B\H
A7 — & AN | 8355 | 8277 | 8331 | 8369 | 8400
Al 7 — & ml— A | 8355 | 8277 | 8331 | 8369 | 8400
X T — & Al 120 120 120 118 118
X T — & Fl—A | 1026 | 1058 | 1065 | 1068 | 987
TANT—=% | HIA 120 120 120 118 118
FTAMF—& | F—A | 1052 | 1098 | 1037 | 996 | 1046
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4.2 FHEEZE

AEITIX, FEHER—MHEE T NVOFMBEEICOWTENS. XFHEOMH R
XELBEME) BN > TEIPNZD DRI AN X > TELNZH DH
PHIET B, TOHEMBIWEULTD4ODr —ANBNEZ NS, 7B, Kif
=T, RO TELRAZEEL TOWAEDHART ZIER, F—AX7 % Ef
&35,

True Positive; TP
A7 (EFD) ZIEL SHIART (EAFD &HE

True Negative; TN
[Fl— A7 (&f) ZELIFE—ART (&H) tHE

False Positive; FP
F— A7 (B ZiE->THARY (EF) 2HE

False Negative; FIN
A7 (EF) Z3RoTRI—ART (Af) HE

EIF17% (Confusion Matrix) 1%, #4.41R”RT Xk S512, EEo TP, TN, FP,
FN OFfRZRTITIITH 5.

7% 4.4: RFFTH

[E 7LD T HIHE R
NXNGIVN) gl (F—AN)
IEF GIIN) | TP(True Positive) FN(False Negative)
&fl (F—AN) | FP(False Positive) TN(True Negative)

N3

AREFRTIE, EEFR—HIEOMAEEE L LT, K& (Precision), I (Recall),
F i (F-measure) , IEf## (Accuracy) , FFEE (Specificity) , FP # (False
Positive Rate; FPR) , FN 3 (False Negative Rate; FNR) ZHW3%. Zhzho
ERZ A TITRT.

¥&5E (Precision)

FEFE (Precision) &, HIES R T LW T X b 7= LTHIARTY (IEH) &
HELZDDDS B, IELLBIARY (EF) HELLEETHD, X A1) &
hEHENS.

y . TP
FEE (Precision) = TP+ FP (4.1)
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BIRX (Recall)

IR (Recall) X, 7A FF—&22KIZBITZHART (EHD D55, HE
SATLDBIELKHIART (EHD cHELLEIETHD, K (42) IVEHS
ns.

TP
R -
HIER (Recall) TP+ FN (4.2)
BOTEUBANCBT 2HEARE, BOITFELOLAHZIELLILARTH S
CHIE CX-EG 5. 28, BHRIX, BKE (Sensitivity) ° TP # (True
Positive Rate; TPR) & H XN 5.

F{# (F-measure)

FfE (F-measure) &, ¥5FE (Precision) & I (Recall) OFHAIEEITHD,
i (43) XbEHENS.
FAli (Fomeasure) — 2 X Precision X Recall (4.3)

Precision + Recall

IEfEZE (Accuracy)

IEf## (Accuracy) &, TA M T —ZX2RDT—2D55, HES AT LITL
BHIN « F— ANDHENEME R L-HEETHD, X 44) EOEHINS.

TP+ TN

73 S5Z A —
IR (Accuracy) = o T N

(4.4)

25E2E (Specificity)

RigeE (Specificity) &, 7R M T =X 2EICBITBF—ART (BH) 055,
HES AT LDBIELLFA—ARY (B CHELEHEGTHD, X 45 &
BHEh3.

TN
FP+TN

BROTEULBRANCBUA2FRE, RO ITELOEEHZIELSEERTHS
CHIETEREIG RS, B, FFREIX TN & (True Negative Rate; TNR) &
SIS,

Ki# & (Specificity) = (4.5)
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FP 2 (False Positive Rate; FPR)

P # (False Positive Rate) X, 7 X b 77— X 2RIZBIT BE—ART (EH])
0)9‘5, HES AT LR THIART (IERD) HELZEIETHD, X 4.6)
FhaEHINS.

FpP
# (False Positive Rate; FPR) = FPLTN (4.6)
BOTEULBANCE T S FPRIL, D TIINTVRVDIL, BHITHRINT
WBEHSTRIILTLESHEIGERD, ZAFRICOLRMSAREED®EEZRL
TWVW3HEWVWZR 5.

FN £ (False Negative Rate; FNR)

N # (False Negative Rate) 1%, 7 A b 7T —X2RIZBIT 2 5IAR7 (EFD
D°6 HES AT L0358 TRI— AT (Bf) cHELRLEETHD, X U1
IhHEHEEINS.

FN
TP+ FN

BDTEULMANCBIIEFN R, D TEINTVWEDIHAETS, b3 %
ENTVWARWEESTHELTLESEEERD, CADOEDRERLICORD S
AEEHEDE I ER L TWBE VR 5.

N % (False Negative Rate; FNR) = (4.7)
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4.3 BHMET O&E1L

Fl— NHIEWC AL 72 E2IT /TN BT, 33.6HTHRNR LS, HED
EHEESBEMET L TOL 2ICER—ACHET 5. RETIE, BET ORELD
EREHET L. MET 2 0~1 £TOMTO0.01 Z2IZ&(bXH, ETLVBICL-
THRET — 2 0FEZEOR—MHEZITY, ME - B - FEZFHIL, FEI R
Rz Ez R BEE U TGERT 5.

T/, BEEORMET 22 (LX¥/=E &0 ROC e ML, ROC HhfR T
fE (AUC) 2KD2Z. ZhHDEREZUTITRT.

ROC #i#¢ (Receiver Operating Characteristic Curve)

ROC fi#RIZ, il FP % (False Positive Rate; FPR) , #t#lilcEHIIZE (Recall)
b, BMET 22X 2OMEDE(LZ RIHIRTDH 5.

ROC th#& THE#E (Area Under the ROC Curve; AUC)

ROC #ifR THfE X, ROCHIMRO TOMEETHD, 0~1DfEZ L 5. ZD{ED
REWELPHIES R T LAOMERENE W 2T, 2 TOHEFNIN L TIEMRT 3
SEEEIR S AT ADE E, AUCIIRAMEL 272 5.

4.3.1 BETILBICHITARET ORE

#4.51%, €7V B-dif, B-sum, B-con D ZNZFIUIDONWT, FAFT —XIZBWL
TFEPRREROTMET EZD e XD FEERLAERTHS. XAEBRED S
EDOFRITOENETNDHMR, BIUOZDOFEZRT. REIICHREL X 7 FIE
& ) OITICEEE N TV AETH 5.
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£ 4.5 BMET Ot ofER
BTV REME BMET  FE
1[EH 0.57 0.664
2[EH  0.58/0.59 0.685
B-dif  3[EEH  0.58/0.59 0.718

4 81H 0.56 0.659
5EH 0.6 0.643
Fg 0.578  0.674
1[EH 0.68 0.308
2 [\ H 0.69 0.299
B-sum 3 [EH 0.69 0.376
4 181H 0.67 0.309
5\ H 0.65 0.307
g 0.676  0.320
16 H 0.57 0.362
2[EH  0.58/0.59 0.436
B-con 3MEH 0.61 0.466
4m\EH  0.58/0.59 0.431
5EH 0.61 0.426
F 0.59 0.424

RECROBE T 1%, ET Mo THETERD, B-dif TiZ0.578, B-sum T
1% 0.676, B-con TIX 059 o7, WTHIZE K05 KD RZWETHD, HIA
(IEFD) LHETZEE (BE) 2P UMLIREL ZICFEIRAE RS
Zehbhrolz.

Rz, MBETNVOWEEHSLPICT 27-008MEREZITS. £3, ETL
RZHFET—XIHEA L %, EFl Afhants 2 HEDEEE D7/ 2 #HN
5. BARRNCIE, M2 HEOEEE, Htihx Zz OEEE 2RO IR £ 7213 &kl
DEET 277 7%2FRT 5. F, BET 223V ZOMET—XITE
JE3ETVR OEE, HEHE, FEOLEZHANS. BET ORELZET LB
DI=DIATID, R—A e B2HEETNVIFETFTLVRZDT, ZITIFEFILR
OUEEZH > TWVWE Z R ICHER L TWEEE 0., KEBTICBIT S 5 BORT
DFEREZ ZFNZENK 4.2~ 4.6 12T, ZHE5DEIBWT, (a-1), (a-2), (a-3)
FENFNETILR-if, R-sum, R-con IC X2 ¥ EDEHEED HEZRT. H
@ ['Same pairs| (Z[E—AXRT7 OHEFIOHEE, A1 > I@EOD [Different pairs] &
FART ODHEFOHEEZELS. —77, (b-1), (b-2), (b-3) FZFNRZEHNET I R,
R-sum, R-con T X 28 (Precision) , HIZ* (Recall) , FfH (F-measure) ®
ZE RS,
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BEEODHEZASZ YL, EFABAIZOWTIE, FIART (EMD &FE—A~R
7 (Bl Ontmhd323BED»INTWSE—F, T/ B-sum & B-con IZ2W\WT
&, BIART ERA—ART & TEBEENERZR > TVWEHTRREN 2D o
2. TOZehn, BHIRZ PAOIERRGEE LT, X7 PLOMRERG LD b,
R MDEERSTZHDBEINIEHEZ 5.

BIELIEE - BRE - FHEOBBRD 77 7% A2, WIhoDZ'T 7 b HEE L
F 3 L REED LT 20 HERIIE T T AHEASEALNS. —RICHEE & R
FL—=FAT7DOBRDRHZDT, ZOMRIIAARATHS. WTHDIr—ATHE—
e RBZEMEDR DD, ZHDNERAS IR LIEEHEICIEST 2. £/, 7770
TBERZHRZ E, WFRDOET LS FEHBIZOWVWTIIREREBWIEALNIZD -
7z, —F, BEIZOWTEY 7 70AMHITCE TV R-dif £ €7V R-sum, R-conZ
EZNAH LN, ET I R-sum, R-con TIXEFEEDORELY LIFTho/zt 2T, £
T R-dif & ERTREED LB DI K BoTWb. ZHUMBHEED M & DK
LTED, 7/ R-sum, R-con TIHIART GEFD &FE—AXRT (EfH) D57
AOELZDDPRKENWIEDFERHTHE 2 VWZDE. ZDOIehrbd, FHRZ ML
DIERFTEE LT, XZ PLOHIREA LD D, XZ MLOEZR B LIV
DR B.

XBIZ, EFTNVREREFE T —XIGHH L7z 2@ ROC Hiff e AUC 2N 3.
E7 L R-dif, R-sum, R-con DFER%Z ZNZNIK 4.7, 4.8, 4.91T7RT. 5AKDH
FRUE D5 DEIREZRED NN DRITORERTH 5. ROC L, 2FIcET
L R-dif TIFEEFIMBEL, AUCIZOWTHWTNS 0.9 L EWETH -
7z. —%, E7/VR-sum & R-con Tl&, R-dif & L#T % & ROC R T A1
fIEL, AUCIZOWVWTH 0.7~08 KT L. ZOfRHILDH, HHIRT M LD
TERRGHEE UTRIEERY PV BEIXCENR Y b DEZIS D b L
TWBEWVWZ 3.
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4.4 EEBRERRUER

F4.61%, 6 FEEDHEE TN R-dif, B-dif, R-sum, B-sum, R-con, B-con I
DWVWTC, 7R M= ZHEHAIEMEREONRATHZRLERTHS. £
72, RATIX, FRRIC6EEOHEETNVIZONWT, TAMTF—XEEHH B4
REONTKEE, BB FHE, EMR KEE FPXR, FNRZRLLEKTH
5. B, BEATINZOWTIX, 5 BOREMREDERK T & OFRERL, FHE,
BHER FE, R BEE, FPX, FNRXIZOWTIE, 5EDRERTE DK
BT OMRY 5EDOFEEZRLTWS. 207280, RKNZZETLVOHEE
A, T3S OIS I N TV A EEZ AW TIT- 7=,

3£ 4.6: {E T NLDORRTTH
1[EH 2 [\ H 3mEH 4 [81H 5EH
R-dif | TP FN|108 12 |115 5 |112 8 |[108 10 | 113 5
FP TN | 154 898 | 160 938 | 185 852|139 857 | 160 886
B-dif [TP FN| 91 29 |97 23 |8 38|96 22| 8 32
FP TN | 49 1003 | 54 1044 | 57 980 | 60 936 | 34 1012
R-sum | TP FN | 116 4 |113 7 |116 4 |114 4 |[112 6
FP TN | 780 272 | 787 311 |825 212|837 159 | 828 218
B-sum | TP FN | 60 60 | 46 74 | 53 67 | 70 48 | 73 45
FP TN |183 869 | 155 943 | 124 913|251 745|318 728
R-con | TP FN |[111 9 [112 8 |112 8 |104 14 |113 5
FP TN |637 415 | 691 407 | 650 387|621 375|650 396
B-con | TP FN | 65 55 | 67 53 | 47 73 |65 53 | 44 74
FP TN |[134 918 | 151 947 | 62 975|114 882 | 65 981
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K 4.7 BE T N OVERERTHAE R

BTV REME BE BHEHEE FE EFER FEE FPXR FNR
1[EEH 041 090 0.57 0.86 0.85  0.15  0.10
2\H 042 096 0.58  0.86 0.85  0.15 0.04
R-dif 3[EHE 038 093 054 0.83 0.82  0.18 0.07
4[BH 044 092 059 0.87 0.86  0.14 0.08
5EH 041 096 0.58  0.86 0.85  0.15  0.04
T 041 093 057 0.86 0.85 0.15  0.07
1[EEH 065 076 0.70 0.93 0.95 0.05 0.24
2BEH  0.64 081 0.72 0.94 0.95  0.05 0.19
B-dif 3MHE 059 068 0.63 0.92 0.95 0.05 0.32
4lBH 062 081 0.70 0.93 0.94  0.06 0.19
5EIH 072 073 0.72 0.94 0.97  0.03 0.27
1 0.64 0.76 0.69 0.93 095 0.05 0.24
1EEH 013 097 0.23  0.33 0.26  0.74  0.03
2BEH 013 094 022 035 0.28 0.72  0.06
R-sum 3[EHE 012 097 0.22 0.28 0.20 0.80 0.03
4H 012 097 021 025 0.16 0.84 0.03
5EIH 012 095 021 028 021  0.79  0.05
i 0.12 096 022 0.30 022  0.78 0.04
1[EEH 025 050 033  0.79 0.83  0.17  0.50
2\H 023 038 029 0.81 0.86 0.14  0.62
B-sum 3[MEHE 030 044 036 0.83 0.88  0.12  0.56
4l|H 022 059 032 0.73 0.75 025 041
5EIH 019 062 029 0.69 0.70  0.30 0.38
¥ 024 051 032 0.77 0.80 020 0.49
1[EH 015 093 026 045 039 0.61 0.08
2BEH 014 093 024 043 0.37  0.63  0.07
R-con 3[EHE 015 093 025 043 0.37  0.63  0.07
4lBH 014 0838 025 0.43 0.33  0.62 0.12
5EH 015 096 026 044 038  0.62 0.04
1 0.15 093 025 043 038 062 0.07
1[EEH 033 054 041 084 0.87 0.13 0.46
2BH 031 056 040 0.83 0.86 0.14  0.44
B-con 3[FH 043 039 041 0.88 0.94  0.06 0.61
4BH 036 055 044 0.85 0.890  0.11  0.45
5EIH 040 037 039 0.88 0.94  0.06 0.63
¥ 0.37 048 041 0.86 0.90 0.10 0.52
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4.4.1 ZBHIRYT MIVIERE ED LR

ARIETIX, FHINRT SAAERTTE (RZ bLDZE, X7 LD, X7 MAdD
) DEWICOWTHHET 3. RATITRLERETLVOFMERE R S, 4.3Hi
TITo 1B T — X TOMGERER E [FRRIC, 7 AT —XE#HL-ARERICE
WTH, X7 MLOR, N7 MLO#ERZIToRET AL T, X7 bLOD
2ZEW-o72ET N (R-dif, B-dif) 2FELTOFMGIEE CRRPIE» -7, FIE
IS %5 &, R-dif, B-dif ® FElZ0.57, 0.69 TH2ZDIZH L, R-sum, B-sum
T3 0.22, 0.32, %7 R-con, B-con TIX0.25, 0.41 TH-otz. X7 LD, N
7 MLVOEFETHEHFINRT ML EERLZET VL, WINBREED 0.1~0.4 HE
CEL o TED, ZOMRFEDHELIZ>TWVS.

MULEDS, BHRZ FADERTEICONT, RZ FADEBZOMDIEL
HRTEMTHE e WR S, 207D, DIFETIERNZ PLDEIZ K > THEAINY
FVEVER S % E TV R-dif, B-dif ITDOWTELRT 3.

4.4.2 [FE—AHEAD/NA 7 ZADNBDIREE

AIETIX, EFVR-dif L ETFT N B-dif ZHHET 2. EFLRIZEFED T VX 4
T+ VA NTCEEINEDEBRTHI2DIIHL, EFLBIE, 3.3.6HTHR X
212, HIEDEBHEENHoEL Ve I3 EENHIART EHELTHIFR—
ANRTIWCHEREETZFRETHS. 2% D, A—ANHEIAL 72 E2ITF TV
5. 2D0DETNZHRT 5 Z 8 TRI—=AHEANDANAL 7T ZAOMREZMRAET 5. K
4.6 DIRETH R A B &, ET I R-dif 2 KL TETIL B-dif Tl&, FP (A—A
R7 BB THART LHE) B3 1/2~1/5 BERD L. £/, TN (A—A
R7ZEZIELLFA—ART LHE) O#D, B-dif 1 R-dif & FERTHEML 72, [Fl—
NHEANDNA 7 2%, F—ART DBHBFNART DE L D15 2122 WA
T=RIZBWT, FPZES LD TN 2L FETHD, ZOHWIED
DFERBPELNT VWS, —F, FN GIART ZiRo TR—ART LHE) BiE 2
~5ERREHIN U7, R47%2A DL, TN R-dif &KL TET I B-dif T,
FEEE, Ffl, [EfAR FEEXMELE. X512, FPROKFRALNE. Th
5, FPBORBRBMNCE2DDTHS. —77, ETI/VRAif LHERTET L
B-dif T, HIREMETL, FNEPER L. Zhoid, FNOHEIMIL 25D
Ths.

FHHFEMHET TV OMREM 21T S L TEERIEETH 2 FHIZOWTI,
R-dif Tl 0.57 TH 2 DXt LT, B-dif TIX0.69 TH-o7=. OFEEICOWT D,
FEFE 0.64, FEIE0.76, FPEE 0.95 ¥ EBEWKETEZELTWS. KB, IE
FRERIZOWVWTIX, ET IV B-dif 13 0.93 EEWHEIZZR 7DD, TAMT—XD
E— AN (BHD) - BN GEFD R7DTF—=ZXBURD D %728, IEERIEEWHE
NELNRPTWIEETHZ Z L ICHBETAINERD 5.
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K2, FNR FPRIZEHT 3. R-dif 2L T B-dif TIX, FN £ 0.07 2
5 0.24 I L=, —F, FPRIZOWTIX0.15 25 0.05 1278 L, B-dif TIXK
CMZBNTVE e WVWZ S, ZD7H, B-dif TE, b TFLE2MHRATE I
ANZER DB TEIGIIEZ 225, BOTFELEBRRAILTCLES>EEGZHS T Z
EWTES., DFD, MoTRDITELERATEZZIETRDTELZLTOVA
WADEEONTLE S 7 —2A%E, ZAFEZIET2MREDZEVWZD. %
ASRIIH S REEE o TWa 720, FEEHE—MHHES AT L DOEHIZBWT,
BOTELOILANDOED L ED, BDTELDZIAFICORDZENEEZKL
TEHILHEETHLEEZDL., ZOXIRBIEAILAB L, R-dif &b D B-dif
DEBRENEWNVWZ S,

AEE RKIHTOER 2T Db, Y TFEULMRANCEBI 2 EFER —MEHE
BWTIX, EF7VBif, 2% D, FHHIRT MLVOIERRGIEIINZ MLDZEZHW,
BT FULBANCFHET 2 X2 ANA 7 REPTFZETADRENTH S Z b
o7,

4.4.3 FEXRBEHIDIREE

FHE—MHEICEBR LS T VWELOBEMEZ R 572D, 7TAMT—XEETI
R-dif IS X8, 5 D EISEREIC & DHE 21T - BHIE IR L 72 [F— A
RZWZDVWTHEL 7=,

HIEIZTRBU 72 Fl— ART DEERINE DXL FBD iz X 4.10 127, 1505
H7=D OXFHDGM (K33BH) /7 7oEAZHKT %, 0~500 XF
(ZEBRXIE 300~500 XF) DFELHEHDHEDNZ L RoTWE 8, FEHIXED T
D72 T B LHEICERB LR T WA A SIS 2 b o 7.
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[ UEHE DRI — A7 DPHEE IR L B0 2K 4.12 1R, FlZX, #
231 DO EOMEX, 1EILIHEICKB LB o FEEDONBERLTWS.
TAMTF—RDOEFEBFERNIZZBED 5 BOFAITOEFTT208 ATHD, 20551
[E L FHEEICR L 72 EE BT 228 AN TH o2, 2L OFEEDEILKT 2 18E
THotkn, MUEEN 0B EEDRLERLTWEZdHD, ZOEEZIC
DWTIIEFNCGEHEDREZ T IDELH B EEZ DN,
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EHE IbHDIC

51 &

AHZETIE, BOITELOHEBRAEZHNE L, HREOTF A MR L
TEER—EHEFEZRE L. £3, 7uliiHeEE D L e HITNEL .
Bonlz7u i ED T ¥ X M U TR 21TV, 4EORME (HED
uni-gram * BIEAD bi-gram * fha# D tri-gram * FEARTOHEE) ZHHL, fdFHEI L
WCXERT MVEER L. R, EEZIIMT—% AT —&% - 7 AT —
RIZHEN LTz, 202D T — XN TEERISCE & MIESCEDFEE R 5 FIAR
7Y, MEDEENFLTH BRI —ARTEZIEHR L. BERIXE L MHEYFEDON
7 MVEMABDOETEHINT bAVEIERT 212, X7 bPLDZE - RT7 bLOD
M RZ MLVOERTE WS 3DDHFEEER L. T —XDHEHIRT ML
FHWTI YR LT7 4 LA MTEo THART EF—ART 23 2 5% %
FL, ThEEFILRELE. X512, FYRAT7 LA MIEBHEDSHEE
DEME T KD & ZIXFICFE— AN HET % & 5 ICF— NHEICANS 7 2% 0
F7HES AT LAZHEL, ChEEFTABE LR 2HOEFL (EFLVR
ETVB) & 3IFMEHOHE[INT PAAERTE (X7 FLDZE - RXZ LR - R
ML) RiHAG DY, ARt 6 EOETAOMELZ T A T =2 2HWT
i L 7.

EERTIE, ERBRICRDIELRMEITS e 2EL, BT —Xe T A 57—
R TIEIART DA —ART & D ERINICD 2 05 XS ICEE LTz, iR
LT, BIART7HHOIERE - BEE - FEICMAT, FEE - FP X - FN Xz
CERAWE. ZOME, FHIRT MLEMIESCE L BEFSCEDEIC K o TIERR L
72 EDETNLVBOFEIRDEL, ZOMHEIZ069 THo72. ZOETILOEE
X 0.76, FFREZ0.95TH- 7.

DE»S, YT LOHERNZHNE LEFEHR —MEHEICBVT, 2%
FEOEHMEWRT 2N TET.
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5.2 SHRORE

AR TIRREBLIZETATE, B3 FL GIARY) OMHE O F{EZ0.69 T
HYH, TNEHEICHKET LI eRS5BROFERFEE 5. BARNEAEEZLTIC
WBARB .

o EMDEADKG

ARIFFETIE, BEHIRT PTBIT 2B MEDOEAL, EEPFVW L LEICBYT
L HIRBEE DX N T WS D3, FHICX 2R MEDOFNFOENI KX
TWVWARW, %D, RFEDEZEDOXEICE I L SHEL, thoEFEFDCHEIC
EHFDHBELARWERX, FEOR—MHHEICENTHEEZ LN,
FUIRDZMDEAICIE, EEOEWEEERINTOARYL., ZOREIINT S
R Y LT, BIZIXTF-IDF ICX2EANINEZ 5NS. TF-IDFXH
2EZHIZE-TEZ b, »oMMOEZFICI->THEY HLRTHARN
2 L TREREZIS. ZD0, HEDORHEMN 2 SXENERFIX 7 b
NN S LG TE 5.

o Bl BMEDRES

A TIE, B E OZEME e UTHEED uni-gram, BIEA D bigram, fhad
D trigram, FABIOHIED 4 0% H W=, ZhsEERVWFhd M
BEHLZZMTHS. —7, XEBEROHEICEH L, EROURDOFELE %
B LD TONT WS (23,24, 22T, HirzkaiZ e LTXOMX
WEHULRZEEZEA LW, BRI, TEREREMN T & MSUREITIC X D
DEXARZAERT 5. HEORIZ, XOMXM LG HGER OfR D 217 Btk
EARBETRLLDDTHS. 2L, LEONRICX2HELHRT 27
D2, HFERMTEWREZE T 2 B8 (i - BiF - JEa - TR A& L)
WOWTUEMFABICE D BTl S ICE 22 5. BRSNS ORD AN
HBO—H 2R TEEIRAENIEZIONS.

St%, U ETHRNNEREHZFT 2 5EEMEIL, XOBEOSVHEET
L DREERIZHLD fH ATz,
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K7D 212H7D, BELOZTHEBLIIIHE VWL T T LLTHE
HETH 2 AHEHEERICER L ET. £, AfEEHETH 2 RE)IA
MBI, MREDA N —, BGOERITL L D EH L.
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7 8 A MeCab®inslEiR

TERESR AT Y — L MeCab 1T & o THI N 2 fdl B RO B 2 LU ISR

& A.1: MeCab O el (HIAG], &8, &, JEAB)E)

ZETY WA AT B 7N Db E
) ERGE | HEEEER | A ear|
e Al o FE 1 * Sttt | (AR | TR BN RER
dmar) Al o7 2 * * — % *
amar) Al 0 FE 3 * * * *
JE T WA AR B 7N Db E
FLA farF F IRY | ThHITH=
a1 A= a F IRY | ThIY

K A.2: MeCab O ihaAllaH (BRG], BlF, f&vis, BheE)

RIGTE REW ETH Lo L yip
Bhan) G| | Petgean | BOEA
mmaRl A 0 %H 1 ERA Blaraszfe * K Bl
mmarlAH 73 %E 2 * * * —
mmaRl Al 2% 3 * * * *
s A B - A B * * *
i AR * * *
JFE KEW 2Td Lo L yo
WL FF XA N NS il
15} F—xA N TE PhY H

o1



# A.3: MeCab D hharllEHR (B, BEhEd, ids, 74 7—)
RIEY AN oY) . »—
Bt ] BhEpEs | @G | 2B | 74 T —
et ar) A 2 HE 1 * * BT *
a3 FH 2 * * * *
et ar) Al o7 %E 3 * * * *
{EHA K¥k - >4 * * *
IS YN * * *

JER T QM »H . H—
MLA F+4 77 . 7 —
HE F A 7 — . 7 —
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