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AT, FAHTEICEHR SN TV 2 EHRO%R
%, Fisher DFRFEHHI 2 W THET 5. ¥
D XS RERSHHTEIEH ATV D0%EH
BT 27012, LHIRONMGEE L TEKRET VL -
TER XN -EREREST . AERICE, dL
HHHCEICHRRE I ATV HEH XN 2 X 5 REHRK
(ER 225, B W XS REHR (Af) T,
ZREREBRDBILS EFEhTwa. 25 LFHK
HERE R A AUE ISR LT, ARBFZE TR DRRE
HIRN3H % PU 8 QPR AICHRER U 7= FEE 1R
L, SHWEEN R E6 T — &, £REREEG
BHIPRETE IR ELT—ReAR LT, Th
LBRIET B PU B OMAHA T O 21T - 2.

1 IXLCHIC

HHFHICIE, —tHil e 2 2 EROFEM T D
2 Vi) A3 D, M, HiE 26X SN2 /DR
D BBIZN MRS EBRLTWEY. AFETIE,
B HWOEAE R & BT TV S E R X N R R
Fisher DRI HI A7 #7 (Linear Discriminant Analysis,
LDA) ZHWTHEK T 2 Z & THEKORHEE 23
%. SRR SN ER D 5 BiEIEh 0 -
7HEIERNBETH 2. & o THEBIEHRKE O LB 21T
S03, ZORPIIFHHBHEIIE > TH KVilkd &
FhTtwdeEZI6NE. 22T, fAbIZIEMSE
FOITRANVR LT =& 560%E (PU¥HE [1]) D
Vet A% LDA WCHRER L, SHHMGES X GBS Y
DEIBRHEEATHS D, WS HlEERIICH
LT B kilAD.

1) https://www.asahi.com/rensai/list.html?id=639
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2 ERAYTH ERT—2

R OFEEX, WEHERERT2EELBICEST
TonTEh, FUERIERDEEFIEIINSS
BbH5H. FEZIZNEFN—FEHTBE X Z 450
EHREEZEATVS. AT, #EEHD S HKH
MEREBSD & TRICK > CGRIN-FHRICEH
L, UBMREHRHFH0%% &b 2 k%R
U7223,743 8 OKHIIX 9,454 1, BIGKIZ 14,432
H) OEHERWE. S OHBIIFET L ICH
fREhTwaEFE FHHIE »o5[HLTED,
BREBIIIZLFOFEIHGL ATV 5.

CHOHHMEORHRE LS 272012, [2] T
BEINTVAEREFNIC X o TERINER
PHBELEZ. ZOEKET LV, SERZ NI 10,000
BHDOH, UBNREIRIFTHN%E HDTWD
DY, M LToOEREEZRZLTWERVWD DELR
W72 9,694 B DRI Z 73T W=,

3 BEIOIBENHIAH

BWHZE TN T 2D XHDAADFEEH
W3, XEDHIAADFHEL LT, [3] D Smoothed
Inverse Frequency (SIF) %2, SIF DA 28—0%5 X —
RDEED 73V X LITE DTz unsupervised SIF
USIF)[4] BMER XN TW3S. AFETIX, ZDuSIF %
AWTSOEDIABZEITT 5. BV % uSIF
Tl&, XHOFHFEZHFEHDIABNR Y PILITEH]
L, ZTOHEZMEYGT 22 & TXHDIAANY
MV ERS. ZOHFEHDALRZ P LT, FA
7B ZHHFEEER Y Pz v (15 B).

4 FHEIIBEFEIR C ERFEZRD LDA

ARHZETIE, uSIFIZ & 2 3HDIAANRT FLE [
W, CORHMNEEICL > GERENZDDD, D
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ZWIFAEREINZDDTHE 0V EEES
LDA ZHWTHRL . ZAUT XD, ZBEHEIEIR
AR ORHEOENETAET 5.

3, nHEMEZERMET 2. HlRi 0K DIA
AR ML x; &35, V7R kK THERHESTLHR
T2 DIABNRT PV D R DEERBREE p(x|k) &
L, FbIn7=BEx p(x) =YK mpx|k) & F
5. ZZT, m &7 7 RAEH{ (class prior) & I
BENhBAHT7—(ETHD, Zk Tk =1DDm >20%
/=335, 2O AHMMDMIAE 3 5.

BE EDBEATLEROESEE 6 L, LTDK
BfHOTFT— &2ty NEERT S !

G = {x Y,
Gu = {3, XY~ p(),

IIT, VIRIDBIIRAK-1DF—Xty b
WBIERF—&, 727X 1 056277 AKDT—EME
LolF—Xty b QI IRV LT — & X
N5, KR TIE, EflF—XIEGEZICE > TEIX
NTHHPEICHER XN 2EHRK, vkl T7—&
FAER S NEIICHEY T 5.

4.1 LDA DOHEE

Z 2T, PUNRBHEELZERLRWERNZ
LDA IZDWT#BH 3 % [5]. LDA T3, 0
f f(x) = argmax, g g(klx) ZF X %. T I T,
g [KIXX - RIFRa 7B THS. LDA TiE,
FEhxa7B ex) =Wx EHOWTHEEZITS.

DRI RA=ZWERKDBZDIZ, 77 A
WH D BATH Sw & 7 5 A9 8ATH S %
ERETD. HREHERD x; DFEEHXT L% m,
HEHEEkDBAVLERE2ERD x; DFEHFAX
MV mp =E[x] £ 95 TDLE Sy &
S i, Sw o= 13K Y (6 - mi)(xi —mi)" &
Sp =L 3K |Gl (mi —m)(mi -m)" LEFRINSZ.
T IT, KIEER CRIFETIE3) TH5. %7,
K=20Dt %X, Sp:= (m2—m1)(m2—m1)T &35,

LDA TlX, 7—XZRXTTIIHET 2175 W %,
FEBRDOIEMIIBNWT Y 7 ANDTEE &/IMEL,
77 AMDTHERAT B E51TKD B, Thb
B, JW) = u((WTSwW) ™ (WTspW)) ZRAIES 2
EXOITWZRDB.
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4.2 295 ANDHEICHITS PU-LDA
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T, VORIV TARALPBEE ST RNALE LT —
2ty kG ULHBHEITERV. KK TIE, 20
m, B IEFlF— &R SR LT — XD 5k -
ETEHEEEZS.
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7NV LT—XDFEED 6 1EH T — & OV %
51 Z e TRIETE 3. Thbb,
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PU-LDAIC £ 2 BRDOH. ¥ 5 AFHIHFHn=0.49.
- KERRR :
4 . EBBEFR
- R

= 2 ) 2
SHzEm

SgEn2
G od Lo o v w s
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~-
PU-LDAIC & 2 BRODH. ¥ 5 ZAFRHHn=0.01.

. ER
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GgsEm

Xl 1: PU-LDA % i\ 28 HHEE R D555, ERNE 2 7 ZHEH 9% 7 = 0.49, FXNE 2 T ZAHHF{54F 7 = 0.01
THHT. x B LDA I X o TS S0 2805280 112, y 8uESE 2 1205, 7 7 RAE/I791 1 = 0.49 DGE,
ERERDOZ FKHEKD LLEBHERICE > GEINZ L IRESNTED, oGRS ERER (F )
DZ L DIKHE () - BIE (RM) LEARZEIICMELTWS. M2, 75 AHE91 = 0.49 D
&, ERERDOZ BKHRKICD BIGRICHBEINRVERELTED, OWHERTS A E T K HE -

B35 SHEN LB LTV 5.

M7 IRAK) BEZS. IMi=blX, 77210
LI IAK-1RRETBZ2INAUNETF—&2E, 7
FRAKWZET 27— ZzhlbhHor 7 RicE
FTEF—RZPRI 7T LT —XEPHHIT
X225 ZOHRETE, 779RA106772R
K-1EZTOIRAUNETFT=2IZ, 277 ZA5HEHD
Efl 7 =R d 5. fhebid2 77 258
FIREIZ, 7T A K D mg IZOWT mg = Er—g [x] =
([xp(x)dx = Zye(k-1)Ta [ Xp(x|k = a)dx) /7. &
WA TE B 2D mg Y YT TE XM
Alb0z mY vt 35 FThbb, mt =
(%21’6(&13‘7,‘({])_Zae[K—l]ﬂatZie‘@axgu))/7TK T
H%. Zom &, {ERDLDAICBT % mx DR
HDHICHWE Z 2 TLDA 2E{TTE3%. T,
k=1,2,...,K-11Z2OWT |G|/n=n, TH 5.

5 PU-LDA ZBW39Hh

51 9S5RLVFABHDHDER

PU-LDA % i\ CHA H SE R K & A2 B R 2 594
T3, URD3 75 ANDPHELEERZEZ 5 . (¥
Z 2 1) KEEEHR ; (75 22) BEEEH; (75
2 3) KHEKIZS BIHEKRIC S FEIN VK.

7T AHEFITH e (k= 1,2,3) 1%, ERETRICS
TRk DEBBEENZHEGEZEKT 5. 2T,
7 =01, m=0.1, 13 =08 THIUE, ERIEHEAK
D 55 10%D TR K HIEZEZ, 10% D Kk D 5353
12, 5RD D 80% DMK HKIC S BIFKICHEX
NBEVERTHL L 2EH®KT 5.

AT, BHEDZDIKHREE E5ED 2

— 1456 —

S ZHEMOHDIELL 7 THHLRET 5.
5.2 SRR

X112, 77 AHFDMD 11 = mp =049 DGE
m =1 = 0.01 DEEIZBIT % PU-LDA D R
A3 5. BIEDOEH (r) =m=049) X, &
BAERDIZE A Y (98%) HEHMEICE®R I NS
ZeRIRELTWS. BEDOEH (7 = =0.01)
&, ERFEROR SN —E (2%) O A2EAHMIE
WIEHRINZ B REL TV,

IHAEREZMERT DL, 11 =m0 =049 DFAT
%, LDA TE 5 N85 B TABEROR
PLOEZ OHHOBICERZ X5/ L TV
%, BURRRETICOWTIZE 1ITRT.

—J7TC, m =m =001 DFETIX, ERERORE
P DEE DHERDOEED SEEN S XS I LTWw»
%. LDA TR o Lz nwT, ElEHRD
B EZ DEHOEE» HHEN S X5 LT
W3, BIRRREIRICOWTIEER 2 ITRT.

77 AFEMAAIC KL L DFELHERT 2
72012, (RO 212BWT, 7 =m0 H30.40, 0.30,
0.20, 0.10 TH 2 HHIZEEH L TV 5.

5.3 HREEH Do

Rz, Sz e iR EER T 2. K1 &
D, FHEEOEDOKREX L 7 5 A5 IZOVWTLER
DIWERIELNS .
o HHESHH 1 120\ T
—fEP K EWIGE D KELED L IXBSEICH .
—fEDNXNIGE BRI WERIC 5.
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R1: 7 ORAHBHOMZ m=m =049 LREL -
G, BHEEN 1 2 23 RZI VWM WETRO B 5 HE.

2. VI RHEFI " 11 =1 =001 LRELS
A, Hgdh 1 L 2 23R EF VWX WET D A5 .

& Tt BEE W Wh2 fF& R #EE W w2
EAME 6] FLAENSEMHIADDE O MK B JKHI 3408 -1.172 PILET (1] EREICAADE 2 5V Z2 5L BASTVWE T EAHAREN B 3917 0.024
AAAARAL (7] IV ALZITBELTEIRBLLE— LA YIRS L E KH 3.175 0.777 KETMR[17] BMREYTAVIASTTAHY T - as7EYILVIA M=, B 3841 0618
HABKL 8] HRAFORILID I L L 7 2 FURHrHitE > 2 » & K 2.860 -3.600 HABR 8] HRAFORRID i L L 72 2 FIBRHTHHE > 2 v & JKH 3.812 -1.996
SLF 7] BILACIR IR L bRROASFR BHE MRS K 2.809 -0.615 ST 7] BIDAICIRIR L bRROAEFR HEWH JKH 3.531 -0.518
BHET 9] HPHbAY - hTL - ACELAES b OfT DN K XL B 2746 1.166 HHIESE 9] HET 2 b s~ d AEE W EIFUKRFRER oK 545 3322 1.789
=21 SES EE @ W2 =3 sk WE e W2
BAREF [10] YD EiRATEZICbRWE RV SELRVYZDEiRY  K/IE 5312 0371 AR BHW Y — 7 —ICHSN BT DK TYEHAT B ARk -2.228 0.208
FLEZED (1] NESTERZABRCH S BRVWTIREYHIZZABIZERD JKHE -5.218 0.355 D ZOHB R E VBB VBIEALFEE DD D AR -2.177 0.256
s BNFEBRADPFETINLOREL DS L BFRRNT Y B -4.733 0434 R BVREZDTEIDPLBVDS LIRT T THRDSE AR -2.147 0512
AR b Do RWES I DD SRV E I 5 AR -4.710 -0.013 50 FELWREEAT TERE LS TREST T IRES AR 2118 1.687
ARk FHFEVL ZAH o THETHITIZTES 2o LEN AR -4.438 -0.400 S04 M ZE ORIV 5 ZABAICBICE Y 2485 AR -2.117 0.889
& FERR BEE W 2 fF& g #EE W dh2
HERIERI (1] BEHOFOHREICT 74 V< ENEO vy Enay AD S5 1464 4794 BERRERI (111 HEHO4FOREICT 74 7~ R8O v Enas Al 545 2.233 4.160
N8 (6] ABEEY Yy av 75 PHLEBD U~ ) ZAX 23 A EN JKH 1.275 3.651 EFHEIL (121 VAT Ry A 4 2 R TEBICHHEO T L IIED DT 5555 0.763 3.605
FHBIL (121 7A 7Ry tA 4 v ag ORI 2O T 0 SIED o< F 555 0950 3.649 HAFEE [13] PR Z 8 =IO Uk AR 2 126 5 5555 1.975 3305
¥ (6] N=F VTR ERTZLY S HDESOEIMEIS 52 S5 0072 3.529 KHER (18]  FEROFBOEEIHROME S E DB D mRM JKH 1514 3.255
K [13) PR Z M = FEA G U x AR 2 12k 5 S585 0.683 3.507 551 FHRICHATETEHRGNEOHMES LI YRS AR 0.602 3.199
e SES EE W W2 53 sk EE W W2
HREER [14]  FREEHE ST IR T F O RFR R AKH 0.868 -4.323 HIRDEM (14]  BRR I SR ER IR R TR o e F ] JKH 1282 -3.274

BALAC 8] HRAF QKR 1 LI 72 2 FERHTRALTE & v &
HASNE[15] BB T L R BT 2 NEILHED 4 #
rhsiE (8] PR OBICTER 2 BERCER X 2T AVT
BHEHIE (16 $UTO D — F ORGEEERS I EREN O ZBES

JKH 2.860 -3.600
JKHI 1.748 -3.404
JKH 0.821 -3.364
JKH 2,111 -3.244

M EBZ [19]  XEOKREOWMT OS5I ERiRZ 2 MEE DR JKHI 1.483 -2.888
FRESIHE (8] BIROBLCIEZ 2 BIICER A EEET AT JKHI 1.040 -2.735
FEILIEHE (141 PR & FIR & U S RT IEFMR 3 A1 K 1.697 -2.684
BIRER [8] EEEE D EHD FRGA TOTE DR AT D MITERIR JKHI 1702 -2.643

o HHESHH 2 12D W T
—(ERKEWIGE L BIEIC .

— (BN WG L KELE I .
INSDOBERICH X, FHEHOEI It XS
BRI TH 202 HET 5.

5.3.1 SicEh 1 (CRAY 2RO

SHEZE 10X, MECE B H ORI g X o W R
RSN EHR CKHEEE I3ESE) CHET
ZEITHIEZONS. BROMEE, 1 0
EA/ NS WHBOFHE LT, HHRNTHERAXNS
REEMDIR W R, FIUHEBE gD RIS Z L
NEFOND. flZE, R oRVWESIC
P ORVTREFIZIZ TS WS AR
M) B3EREDIELTWS. £/, TEELVWE
CENTTERE LS THRED2UTIKES) o4t
BOEHD TEE LWV 2 T 2EDIELTW5.
b9 — OO LT, BWHANDFEEDILH D H
ZLWVWZ b, HlzE, TR — 57—
SINBETDKTHEAT D] W3 EBFERIE,
MEBVRR) 17— 59— TiA) 0o e[ CEEICRY
W 2EMED BRI TWS., — T, 1 0
ESRKE WM OKHGE L BEE) 1, N T
DL Y DD, HHINIHELEETH 5.
X 51T, GEh 1 oE/ NI VERICE TE) 12
BT 2 DL o7z, ZORKEE LT, A
W TH ) T 2EEER LT WEADID S Z
EREZLNE. —HT, KHEZZBIENBRNE
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BE L, BERRCEBMPHEEICHET 2NENZ L
YW AR H B, TS DIR DTSRI

ZHZ TS AHEND D 5.

5.3.2 §i%cEh 2 (CRAY BERORER

SRR 2 0%, MARE SIE L KHEIC )T 2T
HBHEEZOLND. G2 DMEIKZ WEHRIZIE
YL HERICET 2 HENZ S EENTED, Zh
BEBGERORE TH I e EZOND. —F,
2 DED /N WHEIICIZBORICE T 2 BEENZ L,
ZHIKHEDRBTH e EZ NS,

B N WERE, FEDFEENDRD B 7%
, T EBERINAZWERE LTERLTW
LBIENEEBLTVWEEEZIONG. Thbb, &
IR E DFGENDIR D 230z, KRB
B 2N RWERDRED 2D RVERE 2o
TWBAEEWD D 5. S, EBIEHRICRE D
(B ZXEYREE) 2Z2 L ETHEDINER
WOWTOMGER EBDETH 5.

6 55

ARFETIX, SUEDAAZ I NI HKT — &I
X LT, PU-LDA XHDAADFELZHWTHH %
fTole. FA=Bid i@ LT, ¥HBEICHERX
ATV e BE X N2 WERO B OREE I 5
PIZT B ENTER. BRI BRVEROR#
LT, BBESLHEEDILS D DZ L INH 5 lpE%
BE L. £, ZO0HMOMET, PUXHICE
\} % LDA OFiFiEZFHFEL 7.
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