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In recent years, the number of drug trafficking using microblogs has been increasing, which has become a social

problem. While cyber patrols have been conducted to crack down on such crimes, those who post crime-inducing

messages use terms that camouflage their criminal intentions so-called “codewords” to avoid keywords such as “enjo

kosai,

marijuana,” and “methamphetamine” that may be monitored and attract police attention. These codewords

change once they become popular, so it is always necessary to keep track of the latest codewords. Therefore, we pro-

pose a new method for detecting the latest codewords. In this paper, we offer a new way of detecting code words from

the differences in the words used in posts to detect codewords used in a crime. Specifically, we propose a new method

in which we divide words into two corpora, depending on whether a post containing a word has a criminal intention

and detect codewords from the differences between similar words of the same word between two corpora. To confirm

the effectiveness of the proposed method, we conducted an experiment to detect codewords. The experimental results

showed that the proposed method was able to detect codewords with an accuracy of 0.56 persentages points higher than

that of the baseline method. The experiment shows that the proposed method can reduce the burden of continuously

monitoring code words by rapidly and automatically detecting new codewords that change with time; thus, it provides

the possibility of showing clues for crimes.
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Fig.1. Example sentences with codewords from Twitter.
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Fig.2. Changes in the number of marijuana vending ar-
rests by ages (according to data from the National Police
Agency (Japan)) ®
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Fig.3. Number of children victimized by SNSs according
to data from the National Police Agency (JAPAN) ®©
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Fig.4. Sites with multiple child victims according to
data from the National Police Agency (Japan) ‘”

B RREOBEREFFL Tz (Fig.3). TOHTY,
WEBTEI RS L CFIHL TV A bid Twitter T 1),
¥4 EEED T (Fig.4),

COLI)RIRRERF 25 &2, SNS OHTiE Face-
book % Twitter AEIZFHINTVWE I L LD, ZFDHFT
b Twitter TIIAFFELSFDHETE 27:0, ELELRHG A
TONRTVWEREICH L L, ZOB, BEEETRIHIRD &
NBMHIANZH B Z &7 & n, RIFFETIEHFIC Twitter 12
HHTAZ &L

(2-2) BEEBICOWT  [EREIL, FEofts - £HANT
PTHEAT AR AREL ER SN TBY T, 72k 2E, 252
TIIADZ % [FY] EvoZzl, TLETIET LR
[y )], Bz (L] bvole) 3§58, 4
DHOREY THHkA R THASIN TV L, AIERICE
T ABEFEORRIE, BREOHE NPV LD, USRS

PEY VKRR (M) X DG

179

VNG HEE, FROEEEY I E LR IR T 5
L L7 BAAMICIE, DToSEHOTE, dREe 5 55EGE
ERE L 72

(1) BIEITHELBINEHZOLD

(a) FRHIEES
72k 24X, [R#k], TLSDJ, T#EBIACHE ] 7 & h3% 4
T5o, TNHIE, —HIICEMSNTEY, 5]
BN TITDOELNED L VHETH L7720, 3
FELAIHET, o433 DTS [ HEE
LCHHE L7,

PRI
x5O HEE RS — IR S LTV \nWizo,
ZOFFRHNZE L THEEDAAIZLIG00
BN e, BENOHEEIZESHRI LD
FRE & MR OB R TR SN L HFENE ST 5,
7ol 2L, RROMETHL [FTA V7 vial,
[RTAMTA R= [TVIFTN—] HENIN
24725,

(2) JESATAL 208 4ED LD TIE LW

(a) BHIEZ7I—V2)

—EENAE ] ST B BEEICEERE O B A5
L, ET7I7—T 23 TEDLNLLHEENI NI
HMT Do 7ok zAE, BRI E B O BERE
LCld, RRERTEGEE LC, [83E] 2 [H],
—J7, BERZRTHELLTULITAAI R [
JAZN] Lo RBERER D Do —T7, IS
MEORGREE LTk, —HHOBEEO A% T
H5H [ERHH] o —HHOEMZIRTGE S
LT &l REPAVWLNR TV A,

TERE
EELBEGEAT) 720, EXWICHES N HERER
HMT D 7ok 2L, EPEEEYTEE B O ERE L
LT, KRROBGEE TN Y TRy M, B
WIE (o7, [ hryan] EwoERERH 5.
—77, BMRBEEE OGRS LT, [MfEL] &
Wo ZREREDN D Do PICIE, MSBVWSETH-
72ELTh, BN ThHol2l), HEFLEEND
BETX2L9%000H 5, 728 218, BYRK
BB OEEEE L THWSNS, [H] R T2 A
HRENINIZY S,

(2:3) RBEDOTEICDOWT SHEIIEH & 2Bk
FT25H0DPLLFOBILL T A TSRO M
FTHWW SN B BEFEIC DWW TIZBEEE D ER D — i A 12 3850
SND LB B 0,

F 72 4E 1L SNS DFERIZPE, FT LW EEREDSIRA L A F
NDLIH otz BbizZ Ens, EEIZ 2016 4 &
20204 F DY £ — b= #HEL, oMo &I
W EAT o720 BARMYIZIE, 2016 4E 11 H25 2017 4¢
2 H&20194E 11 A% 5 20204E 2 A F cozheifE Ui
M TwitterAPL IC X DINE L 72V A — b TF—=F D5 B, L

(b)

(b)

|IEEJ Trans. EIS, Vol.142, No.2, 2022



FBFEOZIE B LR CHHRE, )

Table 1. The difference in the number of tweets in
which each word appeared as codewords between the two
years (2016, 2020)

Word 2016 2020
Quantity Quantity

RS 204 845
AVAYT 0 10,100
VENE? 1 157
T4 R— 0 70
B3 0 894
FHL 0 1,163

| Total number of tweets | 111.408.818 | 69.301,877 |

Table 2. The difference in the percentage of tweets in
which each word was used as codewords between the two
years (2016, 2020)

S FHL
2016 | 2020 [ 2016 | 2020
Number of detections 37,931 | 35,490 | 290 | 1,472
Number used as codewords 0 894 0| 1,163
Percentage of codewords 0% | 25% | 0% | 81.8%
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W& DI KRR A BT b0 EBIZ3 A
BED 3-8 (#) 10Gbyte) DOIERE A, —
Mefy 72 7 A2 by THROVERET 10 H Lo

(2)

iii.

Rz,
(b) KEEEZY A —ba—3A%FET 5 HE
i JERCHE

Twitter = TIIAIEZRIG IS 27 4 — o
ERDPORL EMHTELHTHL EHE R, BRI
ER S Tv% SNS 12815 — M 73 a— 3
ETNVEMHT L &b, Hga—/IAz v
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Table 3. Similar words by Hotlink’s large-scale SNS
corpus.

D 74z | K BE At
EE 0.86527 4 21— 0.8193bk& [0.7952% v~ [0.8972}%7- < [0.8406
AFRLE 0.84070 v # 74 %__|0.81555k > [0.7810[24 0.8969)%7-% |0.8079
IFMLAK 7 [0.76957 4 22— |0.7914b- |0.7754/55m 0.8669E /"L |0.8052)
dpEaEE (073557 124 0.7854pk 1 [0.7676]F = 0.8666[E "L [0.7928)
stovya 072687427+~ [0.7723m 5 [0.7504% 25y 086s9har= 07820
e E 0.72637 4 2 2% —_|0.7690mk [0.7582]= >~ > [o.8628u  0.7677]
TR 0.71667 4 %/ > |0.7591bk/ | 0.7564]3 + 77 1 E [ 0.8618/4 88411 | 0.7675
8 0.7086[7 4 234 > |0.75745%x [0.7550/mss TR [0.8537pp 0 s |0.7464)
B 0.7001L 742 |07572bkuli [0.7537hRsE 084928 [0.7371]

TARRT— b
Es 0.6972U » & 0.756044F |0.7455% < % | 0.8480/)% & i ¥ |0.7301

Table 4. Top 10 similar words to “paper” in each corpus.
(Bolded words are those defined as codewords.)

Good I —/VA Bad I —/% A&
1 FEO 1 Edi
2 A 2 A
3 [E 2 3 T
4 FHK 4 AZa—
5| NN—=F#N—|5 Ahry
6 TV a 6 UESAN
7 FHAK 7 J -
8 g4 8 73

9 [EEES 9 | NILF21T5—
10 J7HR 10 N X

TOFVFEREERZITo 728 25, HRibiERIX
Table3 DL BHTHY, TNFETD Good T—/%
AL RELRETRL, BN BEFEOABIIL T
WhZEERERL 7.

i, A
KHE T =N ZZ IS5 2 LA TE o
i, KA

TERLL TV B ET IR S %o HEESHEFRBA
RAEEIN T o/, /3T A= PSEENH
HIEETE2WBENWDH 5, T72, RAITH
D
ZFLTC, ZOfkiE, 3—/s3Z 2k L, Word2vec® %
WO, BERSEEEB AL, Python DT A4 771 THhbH
gensim®? # HWT I A VEHBELZ KD, 728 21E, ®
fEFO—FfETH 5 [LSD] DFEFETH S [#HK] L) HEE
DENEND TN BT LHMFEE TR/ 25, Ta-
bled DE BN Eholze ZZIZBIFTSH Good T —/3ADME
WL, TRV A — NORZHE T2 ] & L7z
Table 4 725, FELHFETH-TH OO IT—/RATE
CERARDHBEMERHSNL 2L, 51213 Bad I —/%A
THERL S N2 TV OREMEED B XEEES S it s 7z
(Table 4 DO KFIIFEFE & HIMT L72HEE) L) 2 &hth
"ol
LY, Zo0a—XAMTHUHEEICLEDLS T, &
RENDFVEPRKREELRE LI riL, Bad I—/%4
THEFEOEUFEL MR L6, P2k 2EEECHE T
BAIELRIG LN L HEPHET 0TI v i n»
) ODORICER L, RAOEFHEOIRZ Higd,
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HUFEOEIZE B L2RERRH CRHEH, 1)

[#E] TRz ‘ ‘
Good 1—/{X

Rz HEE
FEDIEE D 1 [An>D

L 2| ‘ ER(Fig (o)~

s |m= ES )

== T HIT! +1 point

s[RI 5 [UFwE < HITl+1 point @

o (bea 5 [AZ "1 o1 point ;2

4 b BAUZNGC
237 [ 0 points ] apoints. | &l
5 UBIE%E > | e wEm

BanE

(a) The Core idea of the system

 ; L .

- EEEU X b
Bad I—/)(R ((BAUZR 292 @AV

Sl cBUny | &
2120
; V:E; l : @ HIT! +1 point
3 3 .
HIT! +1 point
4 [LE>] 4 Q
ZF—IC

Z FA Z @ HIT! +1 point
N o N/2 |- HIT! +1 point

ey umm §m B
BAIBE

(b) The Core idea of the system (if the word does not match any in the codeword list.)

A3 S EIN 7
=|1/Bu E‘ E N=0
=P Uz~ / 7 ‘l/ AU~
= | Bt /\—
=V RV S ,

BEURN) (ngggzt]

(c) Input/output of the system

Fig.5. Schematic of the system.

4-2) 77O0-FOHh aAT7TATTENULE
VAT AREEL, ANEI— AN H DL HEEE AT
HEFER (LT, [AHFEY A M] Evw9H,), VA=)
T =7, HANCHE L2REHOBMOEEEO B (DL
T REVARN Ewv)) L, Zo0a—2ADZN
TNTHERFEZ RO, TOBUGEZHAE) AN ERASE
iRz B L, EEo—%8 (LT, [IHEEY 2 M Lw
Vo) BWMNTEHERRET S (Fig.5).

FEI 2 FEOWAUILLTO L B Y TH S (Algorithms 1,
2)o

(1) ANHFEY A POEKHFIZOWT, Zo0a—/8
ADZFNZNTHA) A & Hit L72EVGER (A
a7) %759 % (Function SIMILAR) (Fig. 5 (a)) o
(a) ZNENOHFEL, HEELHESBEREET YV
(Good_Corpus, Bad_Corpus) & ffi-> T4 1 V4
BUE RAL N A F COFMFEL IR T 5 (Get similar
words) 7B, SHEOEERTIINIZ20 2ffis7z,

N BOFELPFEICDOWT, —DFTOHE) A b
(Codeword_List) L B& &¥ 5,

(b)

Algorithm 1 Main
Input: Word_List,N,Good_Corpus,Bad_Corpus
Output: Codewords
for all Word in Word_List do
Cnt_Bad < SIMILAR(Word, N, Bad_Copus, 1)
Cnt_Good < SIMILAR(Word, N,Good_Copus, 1)
Dif f « abs(Cnt_Bad — Cnt_Good)
if (Cnt_Bad/N >= 0.2) or ((Diff/[N >=
(Cnt_Bad/N >= 0.1)) then
Codeword_List.append(WORD)
end if
end for
return(Codeword_List)

0.15) and

Algorithm 2 Function SIMILAR
Input: Word,N,Corpus,Loop_count
Output: Number of matches with codewords
X0
Sim_words < Corpus.Get_similar_words(Word, N)
for all Sim_word in Sim_words do
if Sim_word in Codeword_List then
XeX+1
else if Loop_count <= 2 then
Y & SIMILAR(S im_word, N/2,Corpus, Loop_count + 1)
if Y/N >= 0.2 then
XeX+1
end if
end if
end for
return(X)

LAY XA NOHFELEAH LA, AT
AIET D (X=X+1)o D F D) AEOFEBRTIIEA
T20H %5,

BE)ADEDOHFEEET L kb o784, B
AV AMIFFELEHIN TR VRO ERET
HLUHEME A EE L, TOHEEITIZaY A V4
BUE LA N2 A E CORFEEZREL, AaT7 %K
DIEGEP L »PHET S (Fig.5(b))o

ZOFWFEDH b, BE) A MIEHL b o
TRHEEIZOWTYH, & 512 N4 EOMELGE* Mk
T 5,

FLHEO - ODIT—ISAD AT &L, —
ELLEDO A 37 #7%0 Bad 2 — /S AEAECT—E L L
DAATTHIL, BSHBELEELHET S, &
B, BHEICOWTIE, 7LF T TNVICETRTREE 2o
TWhEZH, REBRTIIMBBES—FRWEE
BIfiEE L CHE L7,

4-3) HEERLARRCABMHICOVWTO®REE 2
TTATTINZ, SOHICEERIBOREZ ESE57:
B, W ODPORREE A RUOKBEEL, L7z,

4-3-1) FEEEBOHEH Q2:4)TRRRIE A, &
EERWRET AT, E AL, —HHOBMNEET [HT
REETE LS TFELEERT S [FHHL] 7 EHERS

(c)

(d)

(e)

(2)
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N7z 2 nh, —fRICEGE NI, [BE RS, THG xR %
EET b0 (S5 1, TRe#, [, TG 153,
(5=, (&8 % EOBMsLEE R b, TNE DR
ETEOOFE LT, Wol247) &7 H O TRk
A CAUSREEED S A LIS 5%, 855 LT LT
WD HEER R VIR TlE, BEWISEESE LWL ) —
B SHESFHEN D, 20720, EiEEHv i
BERAELNTICHGIL L9 & LT, [HH RS, [T
(HBEE) |, T8 L vy L =Zo0EHr&En
TWALUENRSHLEEZOLND, EHIITHEHOE % 2
Y BpHRELRL )Y 2 EH S L 720121F, [HE]
Tk (FL, #2255 | 2 [HEIHREBET L0 (5
MEE) | 2B LENICEIN TV LILENHL L ED
Nbo ZOXH) 7%, TOHEFEAEZITTIEEREL LCEZ
LS, BEREE —#8 (2 MBL9 2 I D3 W HLEE & B aE
LER LT,
EREICOWVWT, 2L 2 E, BRVWAIORRETHS [T1
A 422V, Bad I =8 AW HIER L - BEESHERE €
TV BIT B HWGEDOERZ 1T o72L 25, Table5 D& B

Table 5. Top 10 similar words to “ice” in Bad corpus.

Dekolze 22T, HEEZLUTORXSTHEL.

(1) [kEGE
(2-2)Hi TS L /- HGE
(2) [B9EzE

ETbali7, ZOHEAKIIERLIIER RV
BERE & — M I B 2 @[ ASE V BLEE

Ei3 S
FOZOUSNO— I R ER TR S NS HiEE

Table 5 £ 0, [ 74 A ] OFBEEEOHIZIL, [FEEE] 13 1467
10fFEFToH b, 2MMELvbon, BEETHL [H
#E R [EFEP] Lo LHEFEP M 10ETDH b, 7
TEFERR S 1720

FOn, BMEEABETOIAMATEATLI LT
Recall (FFHI=) #MES L LPEFETEX 5,

(4-3-2) SEEPFEICELZ T A a7 T7ATTT
13, BEEE KB L-HEE, A — K- VAR THBIMIC
BWAE)AMIER L TR L ZoTnE LA,
WL E BERE L XBI L CHBIRIBMT A 720021, ML
7o HGER EEE D B I DT AL EDH S

Z 2T, EEELMEREE T L2008 A BIET 5
720, JHREHBHTETH S Sudachi® 2 HWTC, Y1 —h
7= D9 H 191,079 FEE RIS, dhElaEE T, AT

(3)

Rank Result Annotation
1 g ESpLibias L7z
2 i i HFAORIEI DV TaMT L7, L LCalBIL 7
3 E ::En W = S ) - == - =27 » Gt -
] oo o BIEDNEIATANTH o2 Eh s, FalbsZ L,
5 foi B A SHIZEEATo T2 HENEE LT, MR ICHE T
6 W ﬁ?@j ARL72KER, HAomTHEAlE LTaTRFLE LTREY
7 TV R N - - s ~
3 A‘o’ﬂil"):‘é\‘bki?‘" 4&].%4% X]‘L{Enﬂ?’%pkk?‘%\.kttfjo 7:_712.[/, I,E\AQAL\-J:O
9 A=a— B A TIZRERES &2 5 OB S L CIZRERETIE 4  BERE~ D
10 i Lkl ML Lo FEF OGO EIZOWTIE Table 6 O
Table 6. Classification by part-of-speech classification
Categories | Subcategories Groups | Example | Classification | Reason |
RIATHICED LA ETIE, BEWREHTAZ ML WD, &
HCORG A TbILE Z L%\, Fr2mERD S WHATTORGE X
A LR DB 7280, FEIIHFOIRED 2 SND Z EDEV,
4 KT FNZT, %R BIERE | A0 EICHVONL Z LIl b720, b LINDERLELT
MNOERE R D96, TOROERO S DT O», HErOiEE
HRTOPRAASEL D, L2 TRERIZIZR D O 5 w—T, ke
LIBT3 nwEEZ LN,
&4 445 —f NAT T T B LT
N% kI, Tyvy FERE
W58 44 7 — K K, Z7VARFI, FEoL =6
RGEOHFFIG R RARZIET L OTIEI R, W HROERIG]
T 2HMERTLOPLWEAICH o720 LT, WEREEE
e AT B M, e, R BIERE | § 2720 flib N 2 HEEDH G a fed Bk e o TLE ) &, Wl
WEEEHET 57201 fbN TN 2020, WHINKAKO &L S 28T
DOPRELT 720, WHEIRER/TREFRICIET R D50,
FEFARE T hE o, MR, [pesy
TEARE ] g LhE, WEF B
INLOHFEIIENIBWTOMEDLN LD T, MEKIZR YWY 2179
Bh G e Fuo, P, 4 HERIER | Twitter TIR—EICHEORGIMREIIRT 2 2 L3HL 2L s, KEE
ORI 2 ) D5\,
BRI 77ivE, W5, okl IR
bl - * IERA LR
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BN TH D,

Z L7, Table 6 Z7JTIC LREREL L, T
Nx HEINIZBINESREIZ L7ze 24U &Y, Precision
%mié'@é\_tf)‘,ﬁﬁﬁ?“(%éo EE 2T

5. % B

(5-1) EBROBE  AJHFHEY A ML LT, MBH
FEDS 20 ML EOHERICT 27— 3 VIEOHGERE 1,892 7
VT, RERMOERZITo72, 2B, REFEREL, T
HOOIZBIFHEBRTHER L/ AHEEY A M 25 H Lf:o

BRI, 1,892 FEICEH ENS 45 FEOBEM O FEFED
‘&loﬁ%ﬁ%Uxbtﬁéo%Lf,Kﬁi&Uxb®
FUFELBAEYV XA MNEBAETLIET, ZLTC, EYD35
EoMtE B, EBROTRIZOWTIE, KETRET
bo BB, WILEONZEIL(GS-2- 2 HICRHEL TWb,

(5-2) EBROTOEX  EERIZBWT Fig.6 OiitiL
THLH A S0 L 72

(5-2:1) F—&INE  TwitterAPI ZFJ L, v 1 —
=% % 47 HIUEE L 72 (5.4GByte) L, AKXLT—
YOI EAMMH L7,

Fé

(5:2-2) RIMBEBOER  FEFEMREICERIR BRI
DV, HENIHIBR L2 REBRIZBWTHIBR L 7-IHE
%, UTFosBY)TH5S,

(1) PAEHET

(2) URL

(3) &fiits

(4) Eﬁzﬁ)ti

(5) Twitter IZERMTI KBNS HE

[RT] [ % k&)J [BRIZAD ]

(5-2-3) a—/XXfERRx  HE L7z
2, UTOZ>Th b,

(1) Bad 2—/%2Z (8 MByte)
REBRTIE, BEESET L2y A — b= % —
XFOTOo0TV v v )V GEFEEYIEE, B (12
a‘oh‘éTIEt,cHZ?lEB’Jfﬁﬂﬂ‘éﬂfb\tkﬂLﬁLt
10 D EEE & FRA &4, Bad 2 —/SAZ{ERH L 720

Good 2— /YA
G 1)ETHMALAEERICOWT, KBEELRY A —

—INAZDOWT

(2)

window=5

- min_count=20
size=200
Tweepy‘ \:’ e
a—S25HHA
0)%?& Y= b —-—

iﬁ{ﬂ%é@%
IR

Bada—/¥x 7,7,4_7 e = )
ETN ‘ 7

Gooda—/X¥&
ETIL

Bada—/8R

@ o,

Gooda—/3R

Fig.6. Experimental Process
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b= AR TEHEEEIRL, stk
N 27 OVER L 72 HARERHAE SNS+Web o — /%
A &RFH L7200,

(5:-2-4) TWHREH HARRE XA O Lk %
HLTBY, EHESELERR ) AR-ZAETRY SNV
%, HEESHULEE AT 9 Al 43@*%*&&@&0/\75‘%
HEXPUHTH 5o \75’753%%&& 1, FHACHEOREY
NERCH D, ZRUhtv, CEx # ﬁuﬁiﬂ 2 EY
BH0DTHE, THIZL-T, HEHMNTYELZFITL T
ENTED, TTTHEE DD, WIHEYIILEZ
FTLIENTELNEVW)ZETH D, %S, 5H,
<A rzua7aroh T Twitter X5 E L7225, FORHHT
ELT, HXTHY, File AT v Ih% L, BRIWICLE
EYoTnbEHDLL L ALNIEOHMOIz0, IELL
THhELEIEINLVWBENLH L2 TH DL, /2, 40
DM RAFEFETH B 720, PIEEEICLVDOL H
LZENEZLN, ELLGhbHEEDPENLLEND D,

N5z Ens, LWTFTOZ >0l b RERFENT i
& LT Sudachi ® # M L7z,

(1) MEEEENICETR SN TBY, FEElcTs
BERY G LTV BARSF O

B ME L, HMEBEOSEEMNZERTEL LW
S @l

(5-2-5) HENEIFRIIBMIE TERE SR FRNT ALEL O S it
%, Word2vec® & Fi\ T, HFEGEFRBE % FhE L 72,

Word2vec D735 A — %L Table 7 D & BV #E L 720

(5-2-6) ANBEUIMDOER Zo0a— A0
LUERL SN HEED S B, il § 2 HEE (1,872 HFE) &
Bad I —/SADAICHE L HE (10 H38E) Z2HiH L7,

INOOHGELY, BEEICHTA2HMEAEL TRV 3 A
XD, RROEFENIHRT LV 4 — VAL AR L2 L
T, 4-3-DEICHB L 3 EEAGHEL 2,

ZLTC, B LIATIHFE) A MR TCICHERE LIV AT
LR FAT L7,

(5-3) FMEIEZE  FEMICOWVWT, BT D4 008
VTR 2 %0 L 720 e d, dicid, EEYE (TP),
Wl (FP), 1AM (FN), EREME (TN) TH7,

(1) Precision

WEREMENLLOT, EETFHLIET—5D)

(2)

b, EBIZETH D 00EETRD S, s
B DHoEBYTHD,
/ / = TP ...................
Precision = TP FP (D)
(2) Recall

Table 7. Parameters of Word2vec

Parameters Value
size 200
min-count 20
window 5
Skip-Gram or CBow | Skip-Gram 3%
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Dark Corpora

Proposal

P

Extraction of nouns that occur more

than 20 times in common between the
two corpora and only Dark Corpora

2

Run the proposed system.

Extraction of nouns with a
frequency of more than 20
occurrences

Fig.7. Relationship between the proposed and baseline
methods

HHELIFEINL DT, EBRIZETHLL00)
5, ETHhrLLEFHEINLODEEGTKD S, &
"L, B QoEBYTH D,

Recall = L ...................... (2)
TP+ FN

(3) Accuracy
IEfREE (F5E) LMdh, ERALTFULZT—%
DHL, FEIZE)ITHDLOOHGFHENIL, &
XK@ DEBYTH 5,

TP+TN
TP+ FP+TN+FN

Accuracy =

(4) F-measure

Ffil L IMiE, Precison (GE#2E) & Recall (FiE)
OIMEFAFIH E L COER SN D, FHHEAZ, Hak
GHDLBYTHb,

Precision * Recall

F — measure =
Precision + Recall

(5-4) WHFE IREFRLLZHREMET L7
W, WBFEEHAELLE T, [N=25 4y FiEEl tn
9)o REFFEICBIF 2 IREFHL, RELIGNHEH SIS
HEEQR DIz &9 2 BIICHRA SN2 BRESBINS
EDRFDOTT, FUFEICEH L TwWb, 22T, N—AF
A VFETIE, RIEZRBG NSNS BEESHBLL 72
1—btDH%, LRle&THEEE Lz, BEFELR-X
T4V FHEOBRIEFigT0EB) THb,

N=2ZA T4 Y FFEIL D, BEREOMIFFRIDTOLS
D THbo

(1) Bad Z— S22k L, REFETHVZLDLH
CIRAEY AN ZRAESE L,

BEVANDYE, WIFNLOHFENE F N7
Bmr L THREH L, Bad-Sub 2 — /82 ZET %0

Bad-Sub T—/XAD 9 6, HEAZTERIKEHL, &
ThHFEE T %,

(5:5) EBHER 7 /75— 3 ok, KEiER45
EHY, TOL, 10HFEEXBEE) AN LTHEL,

ZOBEY AL LTHW 10 HEEx R\ 1,882 §F
FASHFEIVAPELT, YATLARFEIT L2, TORE
BREE LT, 31iEmih s, 2096 19E0RGEN G %

(2)

(3)

186

Table 8. Evaluation results
All Words Proposal method | Baseline method
Clasified | Quantity | Rate | Quantity | Rate | Quantity | Rate
Codewords 35 1.9% 19 | 61.3% 23 | 6.0%
Others 1,847 | 98.1% 12 | 38.7% 379 | 94.3%
Total 1,882 31 402

Table 9. Details of the results

Evaluation Method | Proposal method | Baseline method
Precision 0.613 0.057
Recall 0.543 0.657
Accuracy 0.970 0.584
F-measure 0.576 0.105

Tz,

RETFHEER=AT 4V FHEORFHRIE Table 8 D E B
THo7

Table 8 £V, EFHRIIEFEOMBEIIN—XTF 1 VF
FEICN, BTVl o000, EiEOHRMEEL LT
X, REREEDITLIENTEz, €51, Precision (i
&%), Recall (FFEE), Accuracy (IEfEZ), F-measure
(Ff) ® 4 >0FE% K72 (Table 9),

Table 9 £ 1), Precision (GE&3), Accuracy (IEfFEER),
F-measure (Fft) ([2BWTC, EFFINR-A T 1 y Fihe
X, INENHEREZELZENRNTEXIZ Db h o7,

LB, MEFEICBWT, MINTELEFHEOM L LTIE
[ T4 =¥V, [TPaAdr ] mEhbotz, 72, EEIL
—fECHWOND [LEZ L[ TARL AL [T
I FOREELMETE T

6. * =

(6-1) fEEMLICHEITT S, RREFFEEZHW
BT LD, BEEERBICOWTN=2F 4 Y FHEIZHN,
BERIZBWT0.556 K1 ¥ FEWERZ BT LN TE
72o —HT, MBUHEDS 20 (DL EARIRIZT /T —2a >
LTWwe7e, 20 BEKGmORERE (728 213, [TV 4 ]
F) AMETE TV h ol

oM E LT, HEESHEH ST B0 Word2vec @
DINF A= D5, n MRFGEST2HEFELZHET L
[min_count| + 73 a v Ofix 20 A & L CT\WwW/iz7z0, I
5OHFEIIHMBBENREME TR Tz &b, 47
MEEHETVERRRICREIN-ZEPREREEZ HILD,

SRIOFEBRTIX, /A XEWH 0, HElE 20 TH
BERETNVEER LD, AR CIIEFELARELT
BY, EFEOHBEEEGIE Table2 TLERLZEBY, 72L&
ZAE, BEIIOWTIE25% L B o722 &b, T2 D
BV W EPEZOENDL, 2Oz, WBBEEICD
WTIEBMEZ KIBIC TS 2 & N2 & o~ BBUEREE DS
BWEEFED ) b, FFITERVHEFEIZOWTIZOWTHMIET
EDLHEIOWTYH, GBBE LT,

(6-2) BHMEICDOWT AFETIE, BEE &) %E
T L0 L o THE (Precision & U Recall) 1321b$ %,
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Table 10. Differences in results by function.

Evaluation Method [€)] 2) A3)
Precision 0.613 | 0.581 | 0.112
Recall 0.543 | 0.514 | 0.600
Accuracy 0.970 | 0.968 | 0.807
F-measure 0.576 | 0.545 | 0.188

Precision & Recall iZ s L — R+ 7OBRICH H7-0, £H
SR IVEMRTINMCL o THRETNEBMEIFZELL T
Wl FD72%, 22X, FHACHELZLEED S B, 5
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FACSESHEIC L B 7 1 v F B, BRI ERE
DZOPEENT V5,

(2) WESEICED 74T iERED A (B EER R

RBEE & E W)

A EIC L D T 4 v & R, B RER AR RE O
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BRED A MEIZ X A5 R1E Table 10 D& B Y TH 5,
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[0 OFERECTIEAF I A SEPBEOZICKE S EEE S5 2
Tz ebhiot, TD7:0, il HRETREL
LCLEIEENHLBENLHLOTHEEISHREL T
SUENH DL ERDbND, TP OFERTFETILBEEER
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Table 11. Details of the result including related words
in True.
Evaluation Method
Precision 0.871
Recall 0.771
Accuracy 0.987
F-measure 0.818
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