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Abstract

Although social media are important communication infrastructures, they cause
serious privacy problems. Although social media accounts are often anonymized to
protect the users’ privacy, there is a problem called “re-identification” in that the
users of the anonymized accounts are identified. In this thesis, we clarify the
privacy risk of social media by establishing an effective re-identification method
and evaluating its precision.

Conventional methods of re-identifying anonymous social media accounts can be
classified into two types. Methods in the first type map the set of anonymous
accounts to the set of known accounts based on structural matching between the
two social graphs represented by the two sets of accounts. Those in the second type
map anonymous accounts to known accounts based on the similarity between
writing styles of the anonymous and known accounts, where machine learning was
used to measure the similarity. However, these two types of methods depend on the
assumption that the attacker can use known accounts of the candidate of persons of
re-identification. They cannot use hint information (e.g. the unknown user of an
account having a hobbit of watching rugby games) to improve precision. The
methods base on graph matching further depends on an assumption that the
numbers of the anonymous and the known accounts are almost the same and they
are not too small. Thus, conventional methos are not practical enough to clarify the
privacy risk. On the other hand, although profiling social media accounts that
estimates attributes (e.g. age, gender, and hobbits) of the account users could
complement re-identifying the accounts, profiling and re-identification have been
studied independently.

Based on the analysis of previous research, we aim to establish a new re-
identification method that is based on an assumption different from the
assumptions of the conventional methods and that can complement the
conventional methods. We try to enable using hint information and enable using
various kinds of data such as sentences, images, and links on social media accounts
to improve re-identification precision.

Our proposed method assumes that the attacker knows candidates of persons to
re-identify and knows their profiles. It profiles the unknown owners of anonymous
accounts and compares the estimated profiles with the known candidate profiles to
quantify degree of the unknown owner of each anonymous account being the same
as each candidate person. The degree of the sameness is quantified by fusing
degrees of the unknown owner having attribute values (e.g. having hobbit of

playing piano) that the candidate profile has. The proposed method does not use
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known social media accounts of the candidate persons. The method can make use of
hint information (e.g. the unknown owner having hobbit of watching rugby games)
by taking it as one of the attribute values. The proposed method thus solves the
problems of the conventional methods.

We first implement the proposed method by wusing sentences posted on
anonymous accounts to profile the unknown owners and using resumes of
candidate persons as the candidate profiles. Machine learning is used to generate
classifiers for quantifying the degrees of the unknown owners having the attribute
values described in the candidate’s resumes. XGboost for machine-learning
algorithm, bag-of words for feature representation, and averaging for score fusion
were chosen as the best combination through preliminary experimentation. In
evaluation using accounts and resumes of 78 volunteers, precisions in linking
anonymous accounts to resumes of the same persons, linking anonymous accounts
and resumes in one-to-one mode, and linking resumes to accounts are 48%, 50%,
and 55% respectively.

We next extended our method by using geographic information (i.e. latitude and
longitude) extracted from place names in sentences posted on anonymous accounts.
Addresses of the 78 volunteers were estimated by the geographic information
extracted. Precisions of address estimation by using sentences (bag-of-words) only,
the geographic information only, and both sentence and geographic information by
concatenating the bag-of-words vector and the geographic vector are 65%, 74%, and
70%. Thus, using geographic information improved the precision. Degrees of the
unknown owners having the estimated addresses were combined with degrees of
the unknown owners having other attribute values, which had been estimated from
the sentences, to re-identify the accounts. The experimentation clarified that using
geographical information improves re-identification precision by 5%.

We also improve the precision of estimating an unknown owner having each of 15
hobbits by using images posted on the owner’s account. Estimation of the owners
having 15 hobbits is combined with other estimation based on sentences to improve
the re-identification precision by 2%. Our experimentation clarified that using
sentences, geographic information, and images all together could further improve
the re-identification precision. Our experimentation also demonstrated that link
information could be used to estimate gender and education type of the unknown
owners and thus could be used to improve the re-identification precision.

Our research described in this thesis thus established a method of re-identifying
anonymous social media accounts by using profiling that can solve the problems of
the conventional methods as well as having shown its re-identification precision

and extensibility.
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DFiE%E) ZHREE L

X 4.4 THUY IDLBEBREEZRETH2HAOCHE (BX=V 7 1)

[2. BieE (BL7H9> ~

4.3 BEEZ H WIS FIEDOHEK

TRI7A4)0 T DEER
(BETHIN? /400 ? | BIREETEM?)
LA HAphSADEEEETIL
= BEEEDEBEEICTETILE —

L BEETL |y le 2 PR
[k, BHEOELV |->| BHEETIL = o 5LEDES
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a7 rANE LTBEEY, BAT IV bOTFT—F L LTERIXEHWZSGED
RFIEOHERE AT 5. 2O TIE, FERSE OBREEEICEANZHNT 5ET L
(LR, BEEET V) 27835 (K4.5). BEEET VL, ZNELOAYOERE
ENSIERT S, T72bb, BEEZ#BRLTWAER FIIX, M, i, |k )
B, NORZORMEMEERTH20E#ENT5ET L (LUF, BHEEET V) 2578 L,
EFNHLOETAERE L TRBEET LV ETS.

BIEEET VL, SBRMEEETAORaTEREL, BAT U O NN YikE
EEDNDO LWnERTHEADTEZHNT L. MEAaAT7E2HKT 52 LICL-T,
BEH DHEMEORBIBEED YL, BAHT WU IR EOBREREOAND THLNEHETD.

X 4.5 Z FAWCTERAEMIZHAT 5. 20646, WBFIIRANEZRFELLWEAT D
NOBEHOANDTHLHTIA, EFESADENZENOREREEICESWTREEET VA
B 2. AP SADBREEET VI, AT IADBREECEMS ATV IR BEME,
Bl=5, FR=40 1%, =B O ZNZIUTOWCEAIT 2 BEEE T A0 DA
REND. RIS, EFESADBREEET VHIERL, TNENDREEET VICESLT
ATy NOERILEANTTTHZ LT, KEBEEICHTIHEAATIT 255, ZOEGA =
TEHPEALLERSATHIET O LIZE ST, BAT I T NOANIREL LD ANY
DEDTHLINEHET DI ENTED.

—HT, ey ANLPRMTHDL NWOELT WY MafELTEWEEE, e
77 ANDBEBEMTH D NI OIER LT BREEE T VIS, B e R D2EHOELT Iy v
FOBFRXEANDL, BELTHT L FOMAEAAT 2HEETHI LT, EOT T bR
YUENTHLINERET D.

4.4 FTFIVDEE

4.4.1 RBHEEETIAVOEE

BYEET VL, HOLANIBRZORMEEEZ AT D0EWT 5. BIEEET LOFEIC
X, B0 FEEHCD. BIZE, BHEEETLE LT, KETHLINE > EinlT
HETINEAERT D56, T — 2 OIEF L L TLMOERI, AflE L TLEThRn
N OBFESCE WD, ZOK, T — 21 3a—%7 a7 o — UERICYE RN Z &
DEBORRT U b O AF LR EFEHT 5.
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1E 151

Bl T #
JO74—)LIZED
BHORHETHIV b
DEFEX

EBHEl 1D

A AATEEHTHETIL
EHE it %
TAT7 4 —JLIZEEHL
BEHOLNRT7THO Uk
DEIEX

X 4.6 JEMEAEE TV OFETIE

AT — 2 OWHEITY A T r (REV— Rea—F T a7 ¢ — gL Twitter 74
vy NERET D APD (ko THBMEL [89], ¥HEMEE - TR T 4 —NITH
7Ty NEIET —ZDIEFE L THWE., 72, 22— 7 a7 0 — IS EMEE
EEERWT oy Nl —2OAafE LTHW., ZOHEICEY, ARSAER
BMEZEDOT AT IO FEET =22 NETELDOT, FHT—FOWEDOH L I )i
HEN, AFICEDT7AITOFREZRIETED.

4.4.2 RBEEETVOHER

FEME OBREEET VL, BREEICE N5 BIEMEICHIG U7 BT T L5 SR
T5. BEEETVOANZEAT I bOERIXTHY, MAOREAT I MDA
W& BIEED ANNFE—THIMNS LEDAaT Thh. BREEETLOHNIL, &8
PHEETZVOH N ERET 52 & TRIETS.

4.5 Tl A

JBIEEET NVERE L FET2720120%, B o3 o RE, #HyE 7 v
TY XL, FEHTREEME, BHEETT VORI THOLBREEETAOR 2T 2HET S
TEODAATIREFIEERETHHLENRSD. TOREDOT DI TN ZTT - 72, R
EOMBME LT bag-of-words (HLEEDHEBISHAE) & binary (HFESCEHIZHELL 7220
) O 2 FEEH, BBRTEE T LY RAOFME LT, ERMLTALIY) XATH D
% SVM, FE#E SVM, v Y27 ¢ v 7 bl)g, A —7~4 X, RandomForest ® 5 fil
B, ST _XEBEMEOMBME LR, BUERT, RELFES, FE, SERE, Bk &
e THEE, RaTHAHIEORME LTHE, 0 2 FEEZ AN L.
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4.5.1 TFT—H&Ev b

EH ONFTET 5 BEREEKFEOFA 30 4 O Twitter 747 7 b LIEEELZ V-
F 4.1 IHEBREONR THSH. BEEFRIIKO 183 HEZEA TS, (DKR4, 4%
AR, QMR @IHES (F - X -8Ex<T), GFRELEHN (f- K- &8x7T), 6
TR, (DFE, (8)&ZimFE, (9FEHKXE, QOMSERHE, QDEF - f# (BC PR),
(12)ek (7 7 71&8) - Y—27 L EET), (1)EK. b O TEHIZAVWZEH T,
@R, (WBUERT, G)RALAR, O)FE, Q0OGERHE, (12)8kKE, (13)&EKD 7 fE
HThd, L, RICHEEIIEETH D0, REMRFEFR S L CHBRE 2 T8
LTV %R % .

T, WEBRE O Twitter 77> MZOWTC, 1 7Y hH=Y 2,167~3,000 D
B (05ex) 2ALE. B, 1702 b0 SRS KT 2,771 T
bolz. FWREDOSDLELETNT BT 4 — X, RADOERDPHER SN2 5, HED
LIBRE B I L 2 EAEROEN - BEL, BOa—FTF a7 = FROBEH R LI
L VEAEPIESNTND.

4.1 #EERE OWER

(a) 151 (b) (c) F4F
BYE | otk 20 | 21 | 22 | 23 FER 24 | FEN 3 | FEL44E
20 10 10 | 14 5 1 4 21 5
(d) “F
N S e A %?E ¢ B J
wEEHR R BIE TR FNREREME T )
24 2 4

AT —21%, 44HTHRRZE VA TailL>TATFLE. EBMEETET VO
7T — 2 OEFE LT, YBEMHELZ 707 4 — VB L TWDLIART AT FTHY,
2, DERLETEMN 1,000 ETHLHLDE S0FREL, TNENDOT BT Mnbix
K 3,000 fETOORRLETERGLTCHEMA L. #lx1E, TWk=4>2] OFTIVEAE
Rt D%E, YA T alIRBRI—RELT (o) ZANL, a7 40—z T %)
D ESNTWDET I U NERET 5. ok, YBMEEL 70 7 o —/VICR#E L,
SREN 1,000 UL ETHD T AT 2 RS 30 Il T iV S, MESREE R A 10 AL L
THIVUTERE LTHIAL, 10 ERBEOHEICIE, SUEBMHEEICKT2ET L0 HE %
Wrx L7z, AL, SBMHEEL e 7 4 —VICEERWT AU R THY, 2o, D
SREEN 1,000L ETHLEDET A LT 30 HHIE LTI b D& L.
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4.5.2 FIEELAME

(D) MHET — 217> b

THFHE AT — % 30 43D 9L 6 HOPRE DIBIEE L SSELE ML T, KA
IR TR 24T o 72, R 4.21%, THEA T — 2 OEEE-LHE LB L B
PEEZ R L TS (#BREOBUERT LIRELIL, T I7A4A R —0BlENbEA{LL T
). #ERE 6 L DBEENGIL, THEOBRMES 46 OB S, 6 #Ho
BYEEICOW T+ 72 BRI EZRISE TE ahoTato®d, ETNVEER LN -T2. T
NVEAERRARTRE Th - T BIMEICIE, K 4.2 DF TRV ELRZIIVTWVS. BEIZOW
TIE, #RE 5 UAMIET VEERT D ENTERnoicic®, ZORBMEITFHGIZ A
WRWZ B2 L. BLEND, TR TR, FHEE 2 FExEmMEE T v XA 5l
BB MEAE 40 FE =400 EOBMEMEET VEER L, HHRE 6 HDO5ERLEET AT
—Z L LTHWAHAZ ET, ZNHLDET VEFHN L.

* 4.2 Thaatiic W2 @t &g vEE

BRElen| mem | mex S BEHE ik #i
BEVEA,
i| Fl@sIR AT [BERET  |[RAREEH  [TRUSY [F—KU— HEEATRH
R
z= =] 4= 4y N =h Iy R 57/’ A =)
2| F|MRINRAT |RBRFE WAEEEH |48 AN BERAFRH
AT,
*A, IRy RR—IL,
3| F |[mm#Bh  (ER#MBT |ME-BETEH |EX Bx FELAERS
e #E,
BETFEY
=B E-IME] Lk T =) BRAR, Aty =
Al M |mEIRCH [WRIIR o mApmE IS I |TLE0. BEERTUH
T=X, T B
5| M |mm# om |mEem  |[watimen  |[xwmE 22000 S BA,
Foh— il
SIOE lma
6| M R D |[WERHE [BESBEIEH ool |5, -
G e 5
J0yS30y

(2) IEHE
REFETE, EEBMEETTANREHLIZAaT2HKET 52 L TRAEEITY. T O,
BMEET ML o TRaT OEOFHBEN RS Z LRI D, & 21, BIEET
T A OFEMT DA a7 OEOHFED, tMOBIHEFEET VORI 2227 OfE O
LU RIBICREWEAICIE, BYEEET L A OXa 7N E 2D, BB
TNADAAT ERETHAY v EREHELRRW. £22C, FEMEEETVOEHNT A2
T OEOHEHSAR Uik olc, 2aT7oESEE T 7.

36
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EREOFECOWTHIT D, BIEMEE T AARIS, 47 57> MR UTHI Lk
27 OIS L OBIERE LT 5. 2 LTAI T M b EEES X, T Ol i i
HECHID S LICk 0 ERILEITS. BIKMICIE, MET AT Y 0K, N &R
AOBETS (FHERTIEM =6, N=40). x;i% j&HOBRMMEET L2 HHOT 7
D MIHLTRHELEZAAaATYA<i<M1<j<N), x; Lold, j EROBMHMEET V
DR UIEMEOR 27 x; OVPEEERERAELT D, 20L&, xZERfELIA=
Talt, ROOEIICHAT L LN TED.

aij = u_J (1)

(8) & B 52

4.7 1%, ¥r#ED bag-of-words, #iFE 7/ = VU X L5 RandomForest Th 555
BORBMHEET VOA AT 5 TH LS. HEITBMEEE T L, HEEITEEMEE T LD 6
EoOTHUy M L TR LZAaT 2 ERIELEEZ R LTS, BEEET VAR
HL7zzxa7 (ERMEE) oML, e /e TSN TWD. Fe FROMIE, =
a7 OF—WRENOHBE =R ET (T72bh, 2a7d 50%2H7-% 3 oM
Y) DIELOEERL, MO LTICMOS 2 KO, 227 D LA 25% (1.5 f#5340%)
&L 26% (1.5 H53HHY) DIEHL-EZRLTWD. Sl 7By hSRTWD AU,
WVHBMEMEZERICAT LTI bOAaT ThDH. 15T, ZORORTALED R
2, YEBMHEETTANEMRTHDLEEZRD. HlxiX, ROKALmIT TBAEH=Z) R
AT ORMEEETANLEMBESNTZ 6 HOT AV FORAT HHATHY, AT 2
DO RUE, FEERIHENR ATICEATHND 24 DOEREDOA T ERLTWND.

#4.31%, FHLEHFBREEEFET L) XAOZNETNOMAEDLEICEWT, %4
LR ZE BEEICAET L7 FD 6 ANFOIRMLZRLTWS . #iIZIE, 8% bag-
of-words, MMk FE 7/ =V X A% RandomForest & L7=4;4, BUERTOBMHEET LV
IZBWT, EERIZEDOEFITEALTY D HEERFE OFENEALIT 3.83 (i TH D, NAMDOHLY
FHMEIZ 1 N~6 L TH D=, WFHEIL 3.5 ML TH Y, FEHNEN O /N WIE E Rk
BEETNLVORBENEHRTHLEZEZDOND. £ 4.3 XV, FgL LT binary £ U & bag-
of-words & H W= N BIEEET LV ORSENE <, bag-of-words & H W =354 0 @M
DNENLIZIER 35 &, %, FERA, Bk, o 4 SORMIRIITH DL Z &2
RTeEns.

Wiz, A EoOREREZEE 2, %L LT bagof-words, fMFEE 7 /LI XA ELT,
¥ SVM, M SVM, rY 27 ¢ v 7 ElFE, 7 A4 —7 XA X, RandomForest ® 5
M, TSRS LTaRME, 4 SoRBRME (FE, BSERE, BRIk, D, 2R
D OBUERT (P TR bRBENEL o2 BME) ZRWEGEO 3 i, Xa7 0k
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HAHEE L TRY, o 2 i, UEofmh ofAiEhE 30 7 —RIZOWTEHE L 7-.
# 4.4 1%, #MFE 7L TY XA L LT RandomForest, i3 5 EMEOMAEHE
E LT, RaTHAEFIEESEHWEGED, 6 DORBEEET ANLET SN
FEREORAaATTHDL., KFAXY v 7 TRLTWDRAATIL, FITICBT 5 EESR
(DFEY, HETHT L MIHLTRbEWAaT2HH LERBEEETSLOM) Thb.

AR EOR 2T (M@ENT LTV D EL) BRFA XD v 7 OFEE, THU Ly FERA
DEBENELLBEINTZZEZRLTND. ZOGE, 4 DOT A7 RBRELL R
AENTVD.

E1.50 | ° .ﬁT' ° T
1.oo|||| -| || | ?Q |

H

g
‘_
‘_

[ —

153 %

(HEFHFHINUNFCEBS S B
s & § &
|
|
[ \ \
[
\ \
\ \
_#:‘
-

HEAHELNEEEALBEIBEXEEWTSAREEANETZESINT 7T 9 HEF
%ﬁ%ﬁﬁﬁiﬁﬁ%ﬁﬁ%?%%ﬁeﬂﬁ[ﬁ?ﬁx%%%?ﬁlvbwﬁﬁp
NEER I ZRYHE MR B &) ER ﬂ@'sﬁbﬁ‘lﬂl“ J &y FHaRKLE A 9*3

B g Bp|l#HMle reEcH B®E235EY g8y wEY HzEl B
AmcmlEIlmmacmm ;5)&' S Y VB g #®
wmom |B# il 4‘/ T g

# i
(Bem JeE\ Rt A #EHE /K Lo /fm fe5)
BHEETIL

4.7 FBMEET VO A3 T 54 (Bag-of-words & RandomForest % V7245

&)
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£ 4.3 BHEBIIBITLOIRANDOT 172 NOFENEN

wi WU mpem ek v 0T mek ww w407 BRI
@ESYM 350 2.83 3.00 1.86 2.88 2.00 2.00 258 243 243

g FEFSVM  3.67 3.67 350 3.29 462 3.00 3.67 3.63 3.77 3.63
S YATSY7 333 300 3.00 214 269 200 200 259 246 247
i F4—7~4% 350 3.50 4.00 3.14 3.75 550 3.33 3.82 3.56 3.87
3 RandomForest 3.83 3.83 275 2.86 2.75 3.00 2.67 3.10 276 2.98
T 357 3.37 3.25 2.66 3.34 3.10 273 3.14 2.99 3.07
GESYM 317 3.67 2.75 3.14 4.06 200 4.00 3.26 349 3.27
JHESVM  3.60 4.10 4.00 3.00 3.10 450 3.6 3.70 3.43 3.72

> U777 383 850 4.00 3.86 3.13 550 2.83 381 345 3.80
S jq—7~fx 350 350 4.00 3.14 3.75 550 3.33 3.82 356 3.87
RandomForest  3.50 2.67 4.00 3.43 3.13 450 3.50 3.53 3.51 3.54
T 3.52 3.49 3.75 3.31 3.43 440 345 3.62 349 3.64

#% 4.4 RandomPForest, @M, X2 HAWEEEO&EEREET LOZaT

JE I ENo.
7 H2 2k No. 1 2 3 4 5 6
1 -1.8772 -1.8091 -1.7393 -0.6563 -0.5510 -0.2724
2 0.56327 1.4159 1.2572 0.4543 0.0738 -0.2863
3 -0.7332 0.0897 -0.5668 -1.3735 -1.6809 -1.5570
4 0.7635 0.4048 0.9986 1.8512 0.7651 1.7652
5 0.9798 0.4715 0.2185 -0.0616 1.6058 -0.1729
6 0.3344 -0.5728 -0.1682 -0.2141 -0.1128 0.5234

# 4.5 1%, LR 30 r—RIZHOWT, FHEBREOT BV FBRANDBREEIZIE
L<BAESNT (THU Y NIAEORBBEEET VOA TN 6 DOBEEET LD A
A7 DORTINMNTHo7) TAV M, 2FBICELLBEINT (RAa72 6 A 2
MThoTe) 7THV L MIERL TS, R4500, b ERWHERTH - 2T E 7
NITY XN, FEH LR, XaTHAEFIEOHARAE DRI,
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(a)
(b)
(c)
(d)
(e)
(f)

D6Hr—AThol.

nYAT 4 v 7 B, 2R,
HYAT 4y 7B, 4 ODENME, ¥y
BYAT 4y 7 ElE, REME-BERT,
RandomForest, 4@, ¥
RandomForest, 4 2D @M%, F&
RandomForest, @M —BUERT, ¥

FIT, TNHD 67 —AZOWVWTAKEZIT - 7.

£45 KAOBREER 1, 27107875

LTORE  —

4o DR fit 3 1

HIVSVM <2@kﬁiﬁﬁ’ o3 1

2JEM - BUEAT éi i g

2 TOREME ﬁi 8 g

‘40@Eﬁ Ui 0 2

HRSVM <§@Eﬁiﬁﬁ’ o0 1

SR - BT éi -

ETORME Ei i 3

o . 40@%@ FE 4 0

nYAT 4 v AR (%—% ﬁgﬁa’ T 4 1

JEME - BUET éi i é

ETORME ﬁi 3 g

SO 7 B —

F A =T R (i@kﬁgﬁi T 0 1

SR - BT éi "

2 TCo RN gi 3 ;

4> D JEE it 4 1

RandomForest (%T v ?%f;ﬁ Ho o gy 3 1
JE M - BUEDT _ﬁg i 2_
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4.6 AFEAM
4.6.1 BREDHKE

30 4 DR FE DIERREICE N5 EMEME 119 f#izxt LT, RandomForest & & v 27
4> 7 ERERAWT 238 EOBMHEET LV EZFEL, b EHWTTHEMECTHELT
bole 6 DOAATHETr— AR L TR 21T > 72. 4.8 1%, r—2@IZBiF5
Kl OFERTH L. IR EO T h o v "NEFERL, IS BEREEET LICL
STHRMINTEYET AT FORaT7 iz FHICL o TRLTWS., £, &P
DFes Tel, TAL, Tml, x| 1 XYFET I FPRANDBEREEETANPORERMB LA T
ERLTEY, le] =RADRaT7RN 1 TohD (T Y MPEREDOBEREELELL
BESN) BE, TAl =KAORAITH AL 10% (A7 3471 LINOIER TH 554,
'm)] = KADAZT M AL 20% (EA2 6 fi2) INOIAN. CTh 254, x) = so
BEERLTWD, FIZIE, #BRE 1 OT Iy MIBWTARADRERBREET VINLHE
L7227 1% 30 A 6 M LAN DB IZH Y 5.

#£ 461, Q~OFNETIOr—2ZBWT, RADRERELELLBAETEETH
vy o, AL 10%LNTHRAETE T vy ok, B 20N THRAETE T
BT NOEERLTWS. iz, m¥—2(@TIE 5 hOTH T FIRADBREEL
ELLBESN, WHEoTHor N GHOTHv Yy NEETe) N EA 10%80KN, 19 7
DT H 72 bH B 20% N THRAEINTZZ EEARL TN D.

41



BA4E KRXLBEEZHOIZEAOEEE

NUNO; S H IR

N
—

1 23 456 7 8 91011121314151617 1819 20 21 22 23 24 25 26 27 28 29 30

BEREDTHIES
4.8 KRANOBREEZEN 1L, 2002725728

(RandomForest, 4 2D EM:, HOHBE)

#* 4.6 RANORBEEEN 1AL, BAL10%, BAL20%ICRo72T 1w RO

PRk it/ L7z

_ e Ay e E4710% (3f7)  _EA7.20% (617)
T 2= 7N B BEITE O LI D% LIN D%
0URT 4T 6/30 12/30 16/30
J N[/ i—;
(a) (Al e T (0.200) (0.400) (0.533)
0 RT 4y 2/30 12/30 18/30
)| N[/ i;
®) Gl ADDRME - TE (067 (0.400) (0.600)
@ BYATAvr et - 3/30 8/30 11/30
¢ [a] ) — BUERT H (0.100) 0.267) (0.367)
3/30 10/30 15/30
P J A
(@  RandomForest £tk FE (0,100 (0.333) (0.500)
, 5/30 14/30 19/30
() RandomForest 4->0OEME 0.167) (0.467) (0.633)
SR o 3/30 13/30 17/30
®  RandomForest g T To0 (0.433) (0.567)

REECTlL, AR ZREWTEE 7030 XA THDHMIE SVM, FERIE SVM, b v A
T 4w 7 Eg, A —7 A X, RandomForest ® 5 FEFH AL L7=25, RRIE#%MHE %
Hnzso o275 v 7 ElEEREAREZ WD RandomForest iR THo7-. IREARE
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A7 a3 A AFEFELMICESR L TBY, XGBoost NEWEEALHLTWD., £
2T, &biZ XGBoost # Witz i L7 L 25, 30 A AANDREREELIEL <

BESNET AT FR 11N, EAL10%UNTRETE T AT b3 16 A, 20%LL
WA 23 NE7poT-. 728, R EI bag-of-words, &BMED 2 a7 2 FHIC XK - THA
L7c. 22T, 4.7%FO 2 WFHh T3k sE 713U XA L LT XGBoost, Frifia &

L T bag-of-words, A a7 #HHNE LTHEEE AW,

4.6.2 AFr—I VT 0 OFM

AFHECIE, 30 hoBEEZEICEEND 119 OFBIEMEICOWT, EfEZRD 10~30
O Twitter 7H 7> b &, ABIERD 30 D Twitter 7V FEIE L. KT v
FDOORRLE KK 3,000 hETHUu—RL, HEZMH L THE~XZ M a4k
L, BEE Ly BEETTAZAER L. 200 QMR Z K 4.7 1377, B,
HIEIZH W= v~ K7 =7 1%, Intel Core i7, 4 =7, 3.4GHz, 16GB AU ® PCl1 &
ThHY, Fv FU—271% 1Gbps DAEM LAN ThH 5.

# 4.7 ® No.1 7°5 3 OMAFRRFEIT B OREICHAIT 52y, BrEoRET, &,
BrfiE (T7RbbIEREE) ORICHET 5 (BEEM CTEBMEMEOEERH 5720, BIFEE
B 2 510705 THRBMEMET 2 5101372 5 720) . 2 2C, AERRFEIX &S & A D%
IZHBIT D EE R, R 4T OLBERFHNOHET DL T L oL, Y= v AT
47 ECHBEREN RO >Thb, 3 HORIZ, 530 NOEME T 5 BIEMEET v
EERTAIENTED.

24 15
ij H

——— =530 A
4.0378 ]

A

RO TE AR IS TE DL DT, HEED PCOMMAIZLD, 612D
BHEMEET NVEERARETHD. ZOLIICRETFIEIOIBREDOA T —J VT 4 & H
T5.

B, MEFEL MMERERTHLARREGERH L. 21X, NEERE LE
B 5B oBEMME 50 A\OBEEICOWTBMEMEEF NV EZERT 258050 5 5.

43



BA4E KRXLBEEZHOIZEAOEEE

# 4.7 HEFIEOLFLE ONR
No. ALER FF [

BMEEECIER - ABlOT Ty FENEL, | 1K 390 257
L | &7 0w FabiK 3,000 % TOORRLE
X a— R
BYEET ADIT —2 L LT, Fora— | 14145 118
2 | RLEOSSRENLEEMAY M RER (B

(3 bag-of-words)

3 | FFEAZ PR WT, BRE ISR B | 41 5 40 B

EFFNEER (7T Y X 50% GBDT)
Gair 4 FEfH 2 47 16 Fb

4.6.3 T

ARFHIZ BT, BB 10 R OWERE 256 OT7 7 FOBRAERIIEF — A TR T

Holo. BHELT, 2607 Uy EPLERINTEHOSELXITIE, HEFRHCBRE
EWols, RANOBREEDBMEMEICEZEEET 2HERGENL TV LRETLNDS.
BB 10 DEREEICIT TIRERE = D) PEENTED, SADDERLEITE (..
Ty OEZ )] TTbAh, OBKEHTZ2nwWL ) A7k L X0 RS TR
RAHIE ] 2L, BREFMBICHEETLZ 7 L—XNL Ao,

W, WG 13, #ERE 16, #EE 22 OEAIE, 7 — R () TIIAANDBEENZN
104z, 1247, 3L THLHOIZKL, r—A(@TIX 50, 501, 1 THDH. —FH T,
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FRLTERE O OHRE M LA 2 RIS 5. T EARESRYINEICI ~F %, KX
HMEMIMLEZbOZRUBEBRE 5. Ak, HA»DEBE~DLEHEL, GeoNLP
® API [109] & 2. BARJIZIE, &FC% MeCab [108] TIZREFRMMT L1k, Hi%
272 % HigE% GeoNLP [109]iCi#9 2 & T, ZOHA DEELEZIGT 5.

> Stepl-4 : B~ ML DR

S BRI DR E AT 5. £, MER L2 SRS BB I 2 5 R 5 25 B S
ThHLOICIRET S, ZOBEBEEZ, EHEZ lkm A vy 2l lKY-EBO, A v
VaFOBENE LTHET S, B, ML A EFRICERTABICHALTNS
GeoNLP [109]Tix, XKEA 423 H%ET, #ENAIXRTEOMEICERIND. T
BT ROH T B2 5 km OFEPAIC R 537250, Hig i &2 #H L i@ Em s, EB o
FONBEERICRENEL D, ZOREICIDIEEBEEMT L0, GUBHEED X »
YaDH Y bRV y s TH, YAy Y all 1, ETEADAy vl oGO
fyy;p%ﬁ?VF%MKé.:hmib,%%yvnm®%ﬁﬁﬁ%%ﬁ%&Té
AT — 2 BER SN D, BB GRRAEEE) BLXOAH FERIFEES) OofT o
D 1 OT DR T MU ER SIS,

BHER
o 9
“
i |
BB R i
BESERYETS | PR —_
A | 0
v ) |
- 0
AyiagiifEHOES ETEAHOAY  2~D
AL S 1= I 2 7
0 0 0 5 4 1 0 0 0.0{0.0|25|74|86(|56[29|12 ’
0 0 0 0 1 3 2 1 0.0{0.0|18|48|75(80(6.1|3.2 1 . 6
0 0 0 0 1 1 2 1 0.0{0.0|/0.0[09(3.1|54|63|4.1
0 0 0 0 0 0 1 1 0.0{0.0|0.0|04({09|21(3.2|27 E
0 0 0 0 0 0 0 0 16(26(28|17|0.7|04|09|0.9
1 3 2 2 0 0 (] 0 3.7|6.2|57|3.4|10(00|00|0.0 O
12|10 |ofo]|o|o 3.6|56(4.8|22(0.7|0.0]|0.0|0.0 O
0 0 0 0 0 0 0 0 1.2(17(12|04|0.0{0.0|0.0(0.0
~—

X 5.2 PBIRENDO A v =
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> Stepl-5: ETF/LDHE
EflB L OEABIOFRHE~NY b ERWT, #EE7 LT ALY BFEFHEEET

NEFET S,

IRfEP=t | REEiRT
THo APOIEEs ERloELFEEERE

TSR e

IEfM ‘ | -—--——-— HiZF r i olojolole
5% |
T (A

IRGERT=1E | IREER
THADEHETLET L

IREFT=t | RERRT

T AR SHlOERLIEEERE
- RSl HHE

-'—-'—-" t ol ol oflofo
1 ‘ S BB r i 0 P
5 |

5.3 BUEFTRNERFERTT TH LA HET 5E T VOFEE TG

i
i3

® Step2:EXAT VY NOEFTAHEOBEFHEE

AT — 2 VERGERFE D Stepl-1~Stepl-5 & FERICE 21TV, BUEFRNRIMTH D VY
=YX NVAT AT TR SO NYOER I BIER LT EERE 2 VT, Bl
HEXEITS. ZOTARNT—FEFBROETNVICANTHZ LT, BAHT T FOAY
DBUEFT N BNNRFRRT CHLMEND LI ZHLZENTED (KM5.4).

BEFFETHS S
it TANT—3D
AMIDERX EUBDEE

_ — REEREL sxprgoofofo]o

TAP | 2 £ 40 s [1]o[1[1]0

T4 3 | 1)1|1]1]1

-

olo[ofo]o

FRk

v

B = RERET (o EEFZHIVUFOANNO
I B RT T4 i AS e ) || LEEIR T
HINERET SET IV T BENELE

X 5.4 ELT D bOANMOBRLEFHETE
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Gt & R DBUEFT D& 2 IO, MEIRBERTTOSA L REkO FIETHEET V&
FETD. ZxOELT UL I ORUBBERA ML, R M EARL T
BUEFHEEET VICANTHZ LT, BAT T MR, YEBEFRT Y 7IZEEL T
HHENS LEAHD. BUEFTUS D BIEIZSOWT, 4 BTl HiElcky, £ b
ARV (PER], R L) 2687200 LSE2RET 5. ftkic, BAEFMCETS
NS LE EZNUAORBIEERT 2N LEEZRETDHZ LICL- T, BAT Y
Y NONDERET D, BRI, SRMEEEG TN LI NG, EAT AT R
PBEEICZY T 2MNbLE EAaT) 2HEL, TV MECHRE AT P&
ReERDERELRINT 5 (X5.5).

E&7HD b
D EFHX A& A ORI E RS ADBIIE
2TOERMEIZEFWVEFETIVEER — E2TORMEIZEFVEFETIVEER —
ETE = [ ma-xr | PED
. [ Bn-mEREB L5 [ mm-yoz RIS
SUBHERE
~ADEHE
¥ : g
& &
EZ7HYY b
DB EBERE
B S [ mEm-ms >
ﬁéx:z, ﬁéx:z,
BRUVEWRATDANYERNEATT
X 5.5 [E4T v O NYHEE O
5.4 i

LT 45070 7T ML 0BEFEEZFEREL-.

(1) SEREZNET LIRS T 4
S50 Python, 17%% 35017. V—/LiX Mecab Z{H L, #FEI(CITiPAfEE L
Wikipedia ® B LeELZFFEL LT b DA H L.
(2) V=YX VAT 4T OB ETCREERIT L, T /VICATT D720 DR E I A
ERAVA=Y/ A NN
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= i6lX Python, 178X 51517 CTH 5.
(3) % Z iSRRI AR LT, BEESNT Ay v aBOBEBBEEZEH T 70 s T
A

il
o

oyl

ElX Go E7E & Python, 1T7#u3st 1,41117THD. TOWNRIL, T—HX itk
Sy (NEEIEWROFEAIABME) 11217, BIET 7 A Vit irBilsy (R o
FRESCA v aDKRESEOHRE) 36417, T—FEXH LIS (FFEEOH L
B 289 1T, FFMEFH OB TR STV DS 349 1T, FFMEOF R 2 ETT
D5y 2971T) THD.

(4) HWHFEICL > TRMEEETAZFEEL, 70y hO IR EORMEMEEAT 50
ZHIRT o7 a 7T A

7'v 77 AEEEIE Python THh Y, 178IL 61217 TH D.

FATREEX 3 HDO PCTHY, 1HHODPCIL Linux Ubuntu 16.04.5 LTS (A€ VU #
A X :15GB/ CPU 22 74#% : 4), 2H HIX Ubuntu 18.04.5 LTS (A€ V¥ A X : 125GB
/ CPU =2 7% : 24), 3 5 HIX Windows 10 (A€ U ¥ A X :16GB / CPU =274k : 6)
ThoT-.

5.5 PlEFEM

SEBEBEE L MWD Z L BBUEFRMEICHD TH 202l T 5720 O TRk 217
ol BEWICIE, “o0ReDBUEFZ#AT 5T T A OREZFHME L -, IRV BTz
ZODBYEFTON, —HFOBUEMEREOT I N EER, EEAFE L, TRETN
N &3> (Gt 2N f#) BfS L7z, EF - Afr6ZnLi N-1f (G 2N-2M8) o7 b v
Y hEIRT 2L LTETAEFEEL, Koo 1 G2 M) o7 v FET AR
F—HIZHWTETLVOREZFTM L. 20 N DELZEREZHRYVIRT LT, TX
FNTF—2DOBEFREZELIHETCE IR L. ZOERE 4 ETRXERINDH
BUEFTEHET 2L, 5.3 Hi Tl Kfm L z BB BRI A L THEFT 2 HEE
THHRTITo/. £z, 2nb? 2 DOFXNOMAETZFEM L2, 58 L7z 5 3 lh
T 5 @Y Ths. HWRFEETLITY X5 LTIE XGBoost, $##& & L T bag-of-
words & V7= (£ 5.1).
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#5.1  TAERHlCHET 55K

CASE. ME BHE
CASE -1 | BRXOLHEGENTTX) BREx
(UTTIHERXERS)
CASE 1-2 | REBBEEAHE (5.3 DF7X) SE LTS Eh B
CASE 1-3 | CASE1LCASE20D#ER & FHLI=HD &by T 1Y
CASE -4 | CASE1ECASE2MD#EREERILETHLI=2D T &Fby E L&Y
OASE (-5 | CASEIDHEINYMILECASE2DHBATMLEERL | XaibbyiEh
TRV LEFR A

WRT HBUEFTOMERE & LT, TR /A 53 N B ERIR T ), Th 281 B A
TIRAR R ST ), [T ER S W E, AR A /3 e S X
MRS AL B/ HOAR RS2 X TR AR X/ Bl R XK T B e S XK/ OB R H X
(B B S W2 /R AIRTT ) OFF 81810 2 vz,

5.5.1 TFlETET — ¥

Ef, Al LTERT 5 Y A — M, Twitter D7 17 ¢ — LHRIZZ O JBMEMICEE
LiEMEENTVWDT AT M BIELE. 2oL &, 1,000 AL EEf L T D =2—
BT A e L, 170 FHIYEHD 3,000 Y 4 — METEME L. il
THEAEFOMAEREIZH LT, /N T 21 THYY b To (HERERISWEET 21 7H U
Vb, RARBEREHT 21 T AU b)), RKTI8 T AUy Moz, KET /I
M3 21EH - AFOT o NMIUE, WG OND IR HIZEbET-.
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5.5.2 WER
£ 5.2 TAEH o 5 B4

CASE1-1 CASE1-2 CASE1-3 CASE1-4 CASE1-5

FAMZ [HRINE |#HRNE |[BRINR | #RIIE [ARNE |#HRIR SRR [ARNE |#RIR | #RIIE
FALE: |#EMm |#R™M |#EWm |ERW [#EET |BRW  |#EW  |BRW  |#EWm  |ERW
Ry (labelo) |(labell) |(labelo) |(abell) |(labelo) |(labell) |(abelo) |(labell) |(labelo) |(abel1)

~N71| 0.5873] 0.9894| 0.5288] 0.2377] 0.5581| 0.6136] -0.1956| 0.5973| 0.6741| 0.9560

~N72| 0.0347] 0.2267| 0.2319] 0.1633] 0.1333| 0.1950| -1.1584| -0.7729| 0.1179| 0.0636

~73| 0.0027] 0.6510| 0.0122] 0.9447| 0.0074| 0.7978] -1.2053| 0.7153| 0.0040| 0.8903

~N74| 0.0139] 0.9980| 0.0101] 0.9917| 0.0120| 0.9948] -1.1918| 1.1743| 0.0051| 0.9856

~7F75| 0.0368] 0.7030| 0.5739] 0.8518] 0.3053| 0.7774] -0.1752| 0.2377| 0.2007| 0.7648

~R76| 0.0175] 0.9957| 0.0549] 0.8393] 0.0362| 0.9175| -1.1521| 1.0814| 0.0074| 0.9859

~F77| 0.0127] 0.8746| 0.0129] 0.5091| 0.0128| 0.6918] -1.1917| 0.8055| 0.0086| 0.8053

~N78| 0.9959| 0.0504| 0.8958] 0.7915] 0.9459| 0.4210| 1.1054| 0.0441| 0.6852| 0.9375

~R79| 0.0138| 0.9960| 0.0108] 0.5304| 0.0123] 0.7632| -1.1964| 0.6429| 0.0057| 0.9721

# 5.21%, PhFMEA RO —f AR, ARIE, THR)INRMET] 0T~ vz 0, [+
HINERRT ) OF7 L% 1 & L TETNVEFEE L6 0, CASE1-1~CASE1-5 OFF
MAEOREREFE O OO ThDH. ok, ISR T, TR
DBENEZROT AU b LTENEN 54 (G 108 i) Z MW\ e,

T TIX, 7 A FTF—2& LT, MR)IRMET) & RINREERRT) o7 7h
Ty B E LETo, F2HoT AU MERIRL, Zhid 1 DOXT &Lz, X7
X, WHUEFRT BT hTEELRWVHAEE L L, & 54 TEKR L. AT — 213,
ERTCTT AT —=ZELTHWD 2 HOT7TH oy haERW=, & 106 [HOT7 H 7 k
R,

FATIE, & b4 OXTON, EORXT 2T AT —X IR Lz R4, &R
FERTT ) OFNE, 7 A N T =2 OBUEFRPHE)IRBERTT CTH LN LS 2537, il
5LEE, Y7 AOTFHIFERR, T-UL0, 5001 DELLITHEWPEZRTHEET
bo. DEY, TANT—=FZOBEFR, THFERN 0 ITEWIEE TR R,
LITiEvIE E T R)INREERTT) THLOEND LI EL.

Bl z1E, CASEL-1 ® 14TE D7 —ATIE, [HhEIRRGTHARE) NIRRT O4 54
DXTON, 1 DHOXT & T AT =2 LTHEH LG EOHNPO LI Z R LTS,
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Z oG, THEJIRERRT ) BBUEFTTHL Y 7LV OfMENS LE1X 0.9894 THY,
7~ 1 ISEVESH D ERTWAS. Lo, HME)IREMET ) RNBUEFRCTH DY
YN TR L EIE 0.56873 L IRART 0 K0 bEERATRT 1ITITVMED ) S
NTEY, ELLHETETCWARY. —J5T, CASE1-1 ® 3 {THO/—A T, A&
JNRSEET ) oY% 7 id 0, TRENREERT ] OV 7 E 1 ICEVWERE ) ST
WhH7e, ELKHETETWDLEEZS.

# 5.3 TlEAHEREROE L0

CASE1-1 CASE1-2 CASE1-3 CASE1-4 CASE1-5
BREX BRLBEERE | X &BbyFEH X &¥ X & F&byEE
byIE i1t & F 14
Egg“ <73 | Eas | me | Eey | ae | Ees | we | mey | ae | Ees | ws

1R/ R o4 36( 0.67 27| 0.50 42( 0.78 40( 0.74 37| 0.69
R/ TRk 21 15| 0.71 19| 0.90 18| 0.86 18| 0.86 18| 0.86
Hm/EE 47 35| 0.74 41| 0.87 43| 0.91 42| 0.89 41| 0.87
/R 47 39| 0.83 39| 0.83 44( 0.94 44| 0.94 43| 0.91
X/ RiL o7 32| 0.56 35| 0.61 37| 0.65 39| 0.68 41| 0.72
JEX/XKH 18 58| 0.74 54| 0.69 72| 0.92 70| 0.90 73| 0.94
RII/KH 97 40( 0.70 41| 0.72 90| 0.88 49( 0.86 92| 0.91

BE/RAKR 21 12| 0.57 19| 0.90 18| 0.86 15| 0.71 19| 0.90
EEED
Tty 0.69 0.75 0.85 0.82 0.85

£ 5.3 TPl OMRZ £ LD L. Pkl OR R, 45 CASE 9 bLig b IEfFRD
KRR E o T b DIX, EfER 85%D CASEL-3 (L& by *F-#)) & CASEl-5 (L&
by #fi) O i@V Tholz. F7z, CASEL-1 (BRI OHEE) OREERN, o 4 >0
P AL D B IEMRBEN EN D, Ko T, BUEFTHEE ICIXE B B EIE OF ]
WEMTHDLEFAD.

5.6 AFEAM

5.6.1 HBFEFrOTer7rAY) T

T CIE, BUERTOR7e D 2 D2OT BT bOXT ZHNT, 1ELWERZH#EE
T L, RUBBEELZHFMEE L CHHAT L 2 ERBEFEEICAESTHDL 2
xR Le. AFHE T, 78 NOHERFE OBXBEFICHOWT, HBEBIEFICEL AL
ELLHEETE D20 ETMT 5.
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FHE L= RIE, PEFHMECEME L7 5 oD HFRd 55, CASE1-1 (T bHEE),
CASE1-2 (BB EEREOHE), BENKbEN-7 2 2OMEE CASEL-3 (&
¥ by ) & CASE1-5 (L& by #Hi) TH 5.

CASE1l-1 (R X oHE) Rk FNE LT CASE2-1 #MstL7e. £/,
CASE1-2 (BRI ENERE ) GHEE) (2K LT 2 O FEE 7 L3 X AL 2 FED
S EAZHAEE7- /e LT CASE2-2, CASE2-3, CASE2-4, CASE2-5 it L7-.
Mt 73U X AX, XGBoost 12012, 4.5 HiOFH T XGBoost ICIRHETH -
Tem A7 4y ZEUFEE R Wz, KB boviE, TR ARG T W 7235 5T 0§ R E K

(Bag-of-words) 2Nz, #iMOAHE (Binary) ZHWi=. 7ok, FEHT—XOIERF L
BB OO EICXLT DT TH D Bagging #H Y EiF7-. 52, CASE1-3

(CASE1-1 & CASE1-2 ®¥¥#j) & CASE1-5 (CASE-1-1 O~~~ h/L L CASE1-2
DEFEA T bV 2l LIZR 7 MV 25D LRED G L, CASEL-3 ICBL T
Min-Max scaling Z#H L7= F AR HA L7z, T8l OfHliZiT~7= (£ 5.4).

2%, Bagging (37— AT v T YT T B L TAER L 72 ZE0 5555
wmEARL, XVHBIREEOREWVEGREZERT D FETHD. EfEEARIOY 7K

MY BN d D845, Bagging DI ERMICE S ATEEMEDRH D . FFE7 R LITHONT,
Bag-of-words |1 L L TWRWERMNRMETH 225, GEOHMEEAREERD
Yatr, SHRIEE DR E WGET 2T 28 KBRS 72 0 GRS D 72 WS R T & 5 55

(D ANPTH R NG L) NMEH I TLE Y. ZORMBISHLT 570 OFEHER 7
FiEE LT, Binary # HW2. 8 DO FEELUTIZE LD D.

#* 5.4 AFHITHEY 55

CASE . B= HHE
CASE 2-1 BERXHIHETUGEDAR) B
(LTI RxX ErEY)
CASE 2-2 | XGBoost+BaggingZ FAL\f-RR LI ENEE M S HETE Bag—of-words(¥/Xgb/Bag)
CASE 2-3 | XGBoost+BaggingZ FIL\- SR LI BB EM S HETE Binary(#/Xgb/Bin)

CASE 2-4 | B AT 1Y El)F+BaggingZ ALV SR UFEENEE MO HEE Bag-of-words(¥%/Log/Bag)

CASE 2-5 | B AT 4y EIF+BaggingZ ALV ER LI ENEE M SHETE Binary(#/Log/Bin)

CASE2-1 DRI ILECASE2-2D4F NI ILVEER LTz | (3T &FBbyEE)

CASE20 | msmohiL £FIF

OASE 7—7 | CASEZ-1 DR YIMILECASEL-2D NI LVEERL, | (X &FBbyiEHi/Scale)
AR KL EMIn-Max scalingL1=t. D% |

CASE 2-8 | CASE2-1LCASE2-2() 1y (X &Fby T 1)
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BN, TR RAR T ) THORE AR ) TR )RR IR T ) TR R N X ) T R R
S E) THREHEERAN T TARRARE ) RO R X ) TR RE S [ T2
WA OF 1080 %2 AV TR L 7-.

CASE2-7 |28\ T, CASE2-1 OFFE~7 M IIER X OHEEOHBIHE TH 5.
CASE2-2 DM~ N VTR E ISR SO THBE 2 1R U K& SITRD T Lz A
v a~OBEBEETHS. Ko T, CASE2-1 & CASE2-2 O~ 7 hidzhZh
A=)V 3B D, £ 2T, CASE2-1 OF~7 hv& CASE2-2 OFE~7 hL %
% %« Min-Max scaling I[Z XV IEF L L THA X2 E0E 7%, FFE7 M2 L.
Min-Max scalling 1%, 2 TOEN 0225 1 OMIIALET L X 52507 — X 2 E#HT 5
EHIEFIETSHD.

# 5.5 |2, CASE2-1 75 CASE2-8 Ol A /md . #£ 5.5 28T HIEMRIL, HE
BRICEFICTH LT T ANRELL PRITE TWDEIG L, RBICABITHL Y VT ANIE
L PRITETCWDEEGEFH LIEBETHD. 2F0, EMENEVGTN, BAT
VU NOBEFREZELLHETETNDLEEFRD.

# 5.5 HFIEICKT D IEME
AT T, ABERT TR O EMRRO N -T2

X & X&Fby |[X&F%

p o . .
BaxX F%/Xgb/Bag|%%/Xgb/Bin |#/Log/Bag|#/Log/Bin by & S/ Scale |byT 1

BN
=t
RRER

0.7589 0.811 0.8178 0.7178 0.7247

0.811 0.8562

X 0.7662 0.9026 0.8766 08117 0.3442

piE=JN1=Y
B 0.9545 0.961 0.4545|  0.4481 0.9545|  0.9481 0.961
R

R 0.7237 0.6776 0.4145 0.9408 0.8947 06776 0.4013 0.4934

RIX
0.9474 0.6842 0.6711 0.5921 0.6842 0.6842 0.625 0.7039

HEE
SWV=FH

B #ED
= 0.7587 0.769 0.6921 0.7548 0.7032 0.769 0.6563
Eekiizl
TR IR
iﬁ,ﬁl-,— 0.4805 0.474 0.487 0.474 0.4935 0474 0.4805 0.487
fEE T
g -
* A X 0.4342 0.9211 0.9211 0.875 0.9342 0.9211
FER
oz - 0.8896 0.9286 0.9286 0.9221 0.9156
et adiil
FER
- 9221 . 1
WETH 0.9 0.935
19 0.7649
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# 55 D, MOHBAAEZHETETCNDEE25D1E, CASE2-2 (B/Xgb/Bag) AW
CASE2-6 (L& by i#ifii) TH 5.

wic, ERifEREZTIC, BENEE TH 72 CASE2-2, CASE2-6 L, [h#gkfgs L
T CASE2-1, CASE2-7, CASE2-8 5 A SBUEFTICK L CHEMH LR E2 % 5.6 1

NEIR
# 5.6 246 H{FFTICB T 5% X0k E
ey PG % /Xgb/Bag i%%ﬁ%ﬁiﬁiﬁﬁﬁi&%wﬁw
W=y 5 o IE RN
e 6/46 12/46 8/46 6/46 14/46
1Efi#E =R D S E 0.6454 0.7368 0.6477 0.6285 0.704

# 561, FHALRBUERCEA LZ#EREZELDTEDOTHL. ZORTIE, 22
ORI EEZ R T TS, 1 2L, YT EHWGE O EMRERR, Zommo X%
HAWEGE L X TRbEP o B %E, FAEICEHFLEHTHS. 2 DHIT,
FHADEMBPORTOBEFICB T L FEETHD. £ OREEK, B/Xgb/Bag, L&
by FHOFANBEFHEICKOAENTHDLZ ENGholz. LLFTHE, Zhbokhx
&, gl U CERRCARNE W TEREIT- 7.

5.6.2 EAOERE

4 BT RIS, BEBEBIERE A O BT E F R A MDA LTS A, B
TERGE N EORREE R L&D a5 L7-.

HARMIZIE, 4.3 BiCTh_728Y, £7 072 MZOWTHBRE OB ETT ALK
BARAATEHEHL, MAEAATHRERRERDIBREREZRAOLD L LTERIRT LS. A A
AT IVIBEBEEOEBHEIZCOWTOBNL LS EHEE LD ThH D, BUEFLSDRENE
EOA2TIE, 4 FTHRNEZHFRICEVENT 5. BUEROBIEHEO 2 2713, Fiatib
THATHD = &ENB B 5 7-8/Xgb/Bag, L& by EHHRD 2 a7 % iz

RO GBS D720, LUTFOHEICONTHFEEZTT- 7.
1. BRXerEEs L THEMTET V2Bl 256
2. B/Xgb/Bag J7 AU K » THEFET VEEKT 556
3. X&® by VG NI L - TBUEFET VAR 256
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Flo, TV M OARNDOBREEZRET 256 L, BEENST U v N frET
L%a, KOT oo MEBEREEEZ 151 TRAET LA E/RFI L.

# 5.71C, B/Xgb/Bag HUC k- THREFET AV EAER LA O, FREHET L
DORHEINTZAT IV NOKEADT 2T,
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. BASEH
CASE. REEDOHEREE (B A 5 %)

0 |fEEFEFEBEXDH) 33/51(64.7%)
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METHLNTEENENDRAITIOR R A FE LIfEEZ R L TWD. BAEITINL, EEE
DTl FRISNTZTNVONREITHE L TELHZLDOTHD. ELLHEETE
TWiE, ZoORO AR EITENEDTS.
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