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BERT ZRAWXESE 2 XD Mix-Up FEDER
ZE
5 FH A8 (17T4028N)

EEHE
BT 2 813

HASIEEWED X 2 7 2HWFEE D7 7a—FTRIRL &5 ¢ LSS, T —
ZOME IR FDPENZ DI S, ZODRERE DA R AR I T
W3, ZOHRTHFED Py Z7O—Dt LTF7—&HLE (Data Augmentation) [1]
BH5. 7—RIEFEEIRESMLT AR 2 BT o5, FlZEEBGRD
WwAlcHIUE, AT — &2 NOEGE KIEZ B, YIDHo7D LEETSH -
THZOERED T U IE R VDT, 2D X 51 U TN L7z g% i —
ZIZBIT 2 Z e THFT — X ZHRT e TES. HEWE GAN R ZFH
LTCALHRT =X Z2ENT 2FES 7T —KILRO—f e WR 5. 7 —XIRO4E
JRFED—D2TH % Mix-Up Fi& [2] 1F, HICHRETEMRIEV I SN
TWVW3. Mix-Up FEZEGHANENRICLIFIETH 20, BASELHIZHIE
FHAIRETH % [3].

AT BERT [4] Z W XESEE A 71 Mix-Up FEZBEHT S 2 &
ATz, BARIZIE BERT 13 2 XOANDRIEETH 5780, FRVDHRLD 2
XEOD ID ¥%ZH#E L TAN L, one-hot X7 FLZAHLTSALF 7 52D %
HEfiT — & L7z, livedoor =2 — 232 — 2% HWEERT, EEXE3XED
28 D DBEHGTEIC & 2 XESHEIOWT, BEHEOXEDHL ORELKEZIT- 72

KEBOMRE, T —XICBOWTARRELTVWE 7LD XERBHRLTGEEL
T = RIREIT o 2B, EEOXFESNHICHNEELIM LT 2 e 9o 7.
AT XD, Mix-up IZHWV 2 XEHEDREMTEIERICKESBELE 25 Z LR
N7z, S’ Mix-Up ITHWA XEDMHAGDLES, XFEL I LZAZHLD
BAHFICOWT, MOFEORE - EFrER, IR - ERBEZXD 2.
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HABRBUED X X 7 W FE O 7 a—FTHRIRL K5 & LGS, T —%o0
MR X b hEWZ e IR S, ZOOIERE DA RRARZINTVWS. £
ODHTIHED by Z7D—2r LTF—&YE5R (Data Augmentation) 1] B3, 7—
RIRFIREIAREL ML AR 2 BEICH T N5, FlXEERO#ENTHIUE, F
T — 2 NOEGRE KIRXED, UUDE-/D LB TH > TH ZDEIRD T NI
ZFHVOT, 20 &5 U TINL LEGEZ I T — 283 % 2 & THllT — &
EWR TN TES. H20E GAN RYZFALTATNG T — & 2 ERT 3 Fik
b T = RRO—FE WA 5. T—XIROERFIED—DOTH S Mix-Up Fi& [2] IF
fHHEICEETER BV SN TV S, Mix-Up FEFERER %2R L7z
FETH 22, BASEWCHICHDRETH 5 [3].

R Tld BERT [4] Z Wz XXESE X 2 21 Mix-Up FikEikA 2. BARMICIE
BERT 1 2 XOANMARETH 27, FTNLDRRS 2 XELHASGHOETANL,
<NF I 5 AN BT — & 3%, livedoor =2 — 23— 2% W72 FEERTIR
RFLEOEIEER LT



E2F
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BE ST

2.1 EOHRAHRIA

BB ICCHRSHER W T 20, 7XXA M2 ZDEFDOETHWS Z I TET,
N7 MOBIEHLUEITHDEND S, X7 MULT 2 2 ZHDAAE W, HDHIA
AIZE O TTELRY ML EHDIAARB R, HOAARTEZERST2ET L L
THRENZ S DI Word2Vec [6] 235 5.

22 Za—JIRxrYy s D=L

ANE OO A Yy bV =27 2 TRIEZONHHEETLTH Y, HBD=2—
oy oINS, (K2.128) EAMCANE, T, HhEo=EMKT, Ah
ICEA (W) ZDFRE, N4 TR (D) ZMALORRDBADHENIENE. wib®
Rt L, HENEHIEy Z2RkD2 2 2HNE TS, ¥/, ZO=a2—F1% v b
T— I %ZEL, XH5IEMIIRobDNT 4 —T =2 —F vy VT —TTHD,
FNEHCTEBNT 4 =T 7=V TIN5,



X 21 —a—Slxv 7 —2Z DG

2.3 RNN

SRE IE U < BT 208, XEFORRYIZIEL K HEX 20825 %. RNN(Recurrent
Neural Network Ol§) iZ=2—F V% v bV —2RILRL, BRIIFT—ZE2RZ 2 X5
WZL2bDTH%. RNN OEZKX 2.2 1273, RNN i, FREEIL— 7T 38
%o THEY, TRENAIORZOTRHEDHEZZITLDT, —a—J1Fy FT—IH
DIHTORZNC BT 2 HREFRTE 2. 200, BEOHEREZHWTHNZ Ty
DH[REICR o TWwd. L2 L RNN TREMOEEZRFET 2 Z L ICH AL D 5.

ANE | e | FIFEE | e | HHE

[ 2.2: RNN ik
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24 LSTM

RNN OEHGEEZHRFFT2 2 e p#LVAZRAR L 72028 LSTM(Long short-term
memory D) TH 5. LSTM &5 — b+ & MHIN 2 A ZERHAT 5 Z & T, RNN &
W, RN OEZRE T2 2 e A[REL o TWa. LSTM ofiE % X 2.3
IRY. LSTM 3B b DI LSTM 7 uy 7 2EIE L, #EDERE SN2 D
REF5 2024322 8T, BDELRERDAZRORINIGEMS Z EZAREICL T
w3,

ANE | =—p |LSTM | __ | iHE
block

2.3: LSTM #ih

2.5 Transformer

2017 fF1T Ashish Vaswani 512 X o THRSINLEEEEET LV 5] THH, HAS
FEILERDZ K D& 2 7 IZHIFT % %. Transformer (& Attention ¥t & MR 2 1HHA
WKESEELNTED, ZALENCRRYT — XD oinicfibitTtiniz RNN % LSTM
OMEEE LD, REL7223DTHS. RNN 2L T3 Attention HEZBML 72D D
DFH X T W73, Transformer Tl Attention 1D A% FF L CHGER O BfRD
IR, XAREIMIZ4TS e BARETH 5. ETNVOMERK 2.4 1R .



52 E  BEIST 11
Qutput
Probabilities
|
| Softmax |
| Linear |
d Y
| Add & Norm Je=
Feed
Forward
, y
s | ~ | Add & Norm Je=
g EE—— Multi-Head
Feed Attention
Forward I Y N x
T, —
x I
— Add & Norm | Masked
Multi-Head Multi-Head
Attention Attention
At At >
'L\_ A _JJ
Positional @—O Positional
. ¥ & .
Encoding . i Encoding
Input Output
Embedding Embedding
Inputs Qutputs

(shifted right)

2.4: Transformer OHEIE (JLaX [5] 225 D5 H)

¥ 7z, Transformer ZF|H L7 Hii#EHE7 L2 LT BERT 235 5.
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2.6 BERT

BERT (Bidirectional Encoder Representations from Transformers D) 1% 2018 4
IZ Google 2ER L CLUIRFAMSTEH XA TV 2 EMEELRERIEEFATT L 4 TH
D, S, BETH, XIRHEEZ SITERSTE 5. Mgy LT&, Transformer THW
5417z Multi-head attention % 12 JEERTESLN TV, ERDE TN TIEIXIRHEGE
DEFRIFEDOHFEDAD L XREFE LTzt L, BERT TIEXMRHFEDFIE
DHFEN & XREHIBT 2720, XD IEHICKEZWHETE S X512%>TW0Wb. %7z,
WERDETNVIXESHE, BR, BEIM R EREDOX R I 1 DDET NV ENDEL
LCWizlked, RRAZPEDLINIET A E = oEDETREND - 725, BERT 1&—
DOEBET N EHAFEIYE, ZIHhHNCELELEREER 7 74 v Fa—=
YIERATWV, BRABRWEZITODESLZENTES. RRAIPEDLo THHNFEET N
WKEZEBMT 2720 TROAdIANESEWE 2 %. BERT OF#lE LI FICiT.

2.6.1 BERT O%3¥
BERT XL T D oD HFIEICTHAIFEEZITS.

(1)Masked Language Model(BEEEDFHl)
XHDNWL O DHFEDHIOHGEICERI N, ARZEICHINEHTEZ T
MTB205b0THL. ARNICEIUTOEEITONS.
1. 15% OMERTHRHFEN TR 7 SN 5.
my dog is hairy = my dog is [MASK]
2. XA b= UM, 10% OWHERT 7 > X L THIDHZEIL,
my dog is apple
D 10% DHERTITDHFRIZ,
my dog is hairy
T D 80% DHERTI A DEFICEINS.
my dog is [MASK]
3. XA ZE ZRIERD R 5 FHT 5.
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(2)Next Sentence Prediction(2 XD BRI DIERR)
ANE LTHIBOBBREZF 722 200X03H D, 50 %DHERTHRS DA
BREDRNICEELD 2. XOORBDPIEL WA S IsNext, &> T
W37 5 NotNext OHEZHF. BRfIZ LIRS,
AB . [CLS] the man went to [MASK] store [SEP] he bought a
gallon [MASK] milk [SEP]
¥IFE :  IsNext
A71: [CLS] the man went to [MASK] store [SEP] penguin [MASK]
are flight ##less birds [SEP]

$JFE: NotNext

2.6.2 BERT O1%gEFF{fi

ETNLVORBEZAEETHLIUTORYFv—7 X2 11 MTHFOETLVEZEZ
REFFEZERL TW5.

GLUE 9MEHOSFEOHMICET 227 55 8 I TEM

SQUAD ERELE X R 7 BB & BRI DS % il

CoNL [EFERBME xR 7 HEEIIAY, Hilk, MEZREZX 7T 5
SWAG  ANXiZHiK X% 4 DDBEHDH» HFER

ZZE TR &k 512, BERT ZBASHEULEICB W THHMEDOESWET L TH D,
WG TIE Mix-Up FEZFH T3 Z 2T, BERT ZHWEEREEARAZ7DX 575
KA F2iRAS.
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2.7 ERIEFTDOT—24L5R (Data Augmentation)
27.1 EfROMI

B O T — 2 BB LT, BlE, FATRE), 5K, BROLEE, /4 X [wA
J) DAL EDMLZRL, FLilfT -2 LTEMT 2 WoZFiEDDH 5. (A
i flice 2, JLOEGRERGE DI 45 oM X ¥/ d 0% FEFI L TE-
TWHE AT 2 £ TIZ 7T ROF7 R EGZERTE, HRINCHIT —28% 8 ffi2
TE%. ZOHE, HBEOIEMI NVITOEETH 5.

2.7.2 GANICKDER

GAN(Generative Adversarial Network : BHOMHVAER A v bV —2) I3EKET LD
—HETHD, THEZ > D OBYOBEBDOIEREITI I eNTES. ZAUTLDH
Kb o T BEREH AN T — X e LTHES 28 TF —&XIERE %%, GAN T
3, ARy PT =27 #AIEER Y P = DHNED XS LTHEERITS. AiE
13 —f%IC Generator(JEFE) LN, BEIE—RIC Discriminator (#E#) & FFIEN
%. Generator ¥ Discriminator Z Bt % & 5 (ICBEBRD5ERE 2 E®, Discriminator
l& Generator I[ZBR SN W K S IZHEAIREN ZED TV e o L BRICEE 2D 5.
GAN OfEE T K 2.5 1T

- Genuine Data
\ /I' rue
or
\False
—_— /
Fake Data

2.5: GAN DS
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273 Mix-Up ik

Mix-Up 1%, 2017 4£iC Hongyi Zhang 12 & h BR X N-HERDEH TOF — XILET
ETH B 2. HfRrF—XICBELTIER 2.1, SRMCELTRER 2212k > TF— &k
BREATS.

r=Ax; + (1 —Nz; (2.1)
y=Ayi+(1—Ny; (2.2)

X XERT — X DRZ bL, yIiEZTIRALD one-hot X7 ML TH B, ANIEEDEE
ZRODLTVWS., ZNETOT—XINRERERD, JHRLTHELNE T —XD T NILH,
TED T NNVFEITDIRE T NLE LTHRRIHES N2 DD ZOFEDORITH 5. Hiflik
BERDOMEEEONEDFEHITRE T —XERTFIEL S X, REBTHMHL-.

2.8 nlp TOT—AHLER (Data Augmentation)

28.1 FAEBEH:

TXZAMNRDOFAERALPDIERICHE S E, MOTFANCEEHMZZICL->T, H
TR R T — X BT 2 FiEL D 5. H/EOHIE LTiE, FFEE, N7 PRI
D, AWIELZEDRH 5. FFETHIUIRHFITEOE KA 7 kiE) ICERT S &
Wo2BETHS. N7 FARBEDITWD DANERT /575 TlE, FI1Z Word2Vee 72 ¥,
HEEDMOIAARB 2GS 2V — LV EZMHT 5. FFKFEDK L ITE, cat 23 lion 12
BEHZN IR Vo GENEZOND. ABEE WS DX, FICHETHELNLX
BEHIZBWT She is & She's ZE#T 2L W0Wo72dDTHL. LLrLEREINEHEL
T, Sheis 7251 She’s LD ZODITH LT, She’s % 51F She is LIFR o520V, &
W5 Did She has ODEWIETH 255G D200 TH 5. koT, TDXSBREHDA]
REMED D 2 BB BIRTEZ TCICR T O LRV Wo Je TRPRETH 5.

282 /A XDEN

BB TETAZEL R, TULEREZ Kk 2 BEA D 5. GllfT — %7 Z b
7 — X TORMIELE TS, D7 — X TIIMEREZRETERVET VIR WET L



H2E  BHEE 16

LIFE AR, Fi, WS T—RIANNMED D B EDONHOERIIH LTS, HE5FE
EMZON2ETVEESE I CIZEETHE. /A XCHNREELZ IR xkn
NZ b (HEE, BE)ESHDE LV, EFANBANRMIREZEEHNE Lzd D,
JARXDBEINT L 27T —XILRTDH 5. BRI, BB L TORERKINIZARIL I
2EMZBHER, XEBEDEER2S v v IVTE2REDTGEND . AL ZADEM
HiEx LT, 7177y b qwerty ¥— R — FOEE EFW7 L7 » Xy MIBEWRT
50V olbDRDH 5.

2.8.3 BEMER

TX¥RA P MBIV ARRL T 5, BUTTOSHBICHRLET Z & 2 HHIE]
ERES. BEMEER 2 A LSERIER 21TV, TTOTF A M ERR L THF A MR o R5E
W7 R T — 2 LTMA S e WVWole 7 —XIRRFEDNH 5. B2, Google
AR EAAL, THHEHERLS & Wi Z25EECEIERT % &, 7T hope it will be fine
tomorrow” 1272 D, HUHAGEICHRLEST HHHBOAL2 L WD TTH | 1K 5.
ZDYE, TTOXEWFIRBROIDPERL > TWEDTH B XEEETELIITRkS.

284 FFZRAD Mix-Up

2019 £, Hongyu Guo & & D, Mix-Up FiE% nlp ICHWZHFEATHI T [3]. Mix
DRI FTEHOEBTETONEERTL, 21 2K221KXoTToTWA. nlp D
BE1E, x PHFEOHDAARRE I LDOHEDIAARTTH 5.

() 6:4 DEIAT Mix-Up § 254

XE1DRI ML
[0.2,-0.3, 0.5, -]
XE2DRI ML
(0.4, 0.1, -0.5, -]
HI-AXEDORY L
[0.2,-0.3, 0.5, -] X 0.6 + [0.4, 0.1, -0.5, ---] X 0.4 = [0.28, 0.22, 0.1, -]

*1 https://translate.google.co.jp/?hl=jaktab=uT


https://translate.google.co.jp/?hl=ja&tab=wT
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E3IE

REFE

FEATHZE T D Mix-Up Fi£% BERT TOXENHEICHERHAT 5 22 LREMIETL T
LE5. HATHMROFIETIE, NN OEELANICEOREA 2 PV 2F o TH L BEH
» %7, BERT ZFIH L=XESFETIE NN O%E 0t A TXEDRENY MLz
570, AT BIEFREL 5. RIEITHIEOFEZHRHAT 2 25, BERT
IC & BHRHHAR Y ML DB IIFEE DN TR 212D, SEBESHETE RV,
(K 3.1 BIR)

W FETER

ID5I| —— BERT
(12/E)

EBIE | —=— FHS~IL

2| .
NI ML .

X 3.1: JefT9EF % BERT THA T 258 O E HifH
ZZT, KX TRUTOFEEZRRT 5.

3.1 F—420D Mix A&

2 DD FZBWT, BERT KANT 30 IDFIFALE2EET 2205 FIETH 5.
Id"273 X DkFEZR L, ®ZiiidD ID FNIFAELRD TR\, ZOFETHIUILED
R~ 27 b %2152 BERT #7 OFE D AEETH % (M 3.2 M), %7, BERT DAT)
RAIIEE 512 D7z, ZhEBAZRVES CHIEe %Yo ID FlREZzhzh 252 %
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TOHIRZ 515 7.
(1)

12H®DID %
[2, 6259, 9, 12396, 14, 3596, 3]
2 2BH®DID %)
[2, 11475, 9, 3741, 5, 12098, 75, 3]
Mix-up B DF =% ID 5
2, 6259, 9, 12396, 14, 3596, 3, 11475, 9, 3741, 5, 12098, 75, 3]

............?%%ﬁ@ ............

D5l —— EE;)T — EIE |—— Fas~AL
- RE R

Xl 3.2: ASFFFETFIET D HiH

3.2 SRILD Mix Bk

BSNLEET 0L 125675 one-hot X7 ML TRELZ. Mix €355 0.5
232 EFTTHR D230 OXZ FLEER L7z, Mix 2D 7 ~ULH 0.5 AR DIE 2 2DX
EPEMECEX > TVWBRIERL TV,

(1)

SAIL 3

[0,0,0,1,0,0,0,0, 0]
SARIL6

0,0,0,0,0,0, 1,0, 0]
SRIL3 L 6D Mix

[0, 0,0,0.5,0,0, 0.5, 0, 0]
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EA4E

AR

\lul

4.1 HE

Mix-Up FiEZHWS 2 & Tl T — X BEEM S B 7RETD BERT 1 & 2 X EHE7D
$r, BERT 2o @HEOXENHORBE 2 KL, AWIETFEROMR .

42 &
421 EITRIE

FER Google Colaboratory™ @ GPU(Tesla T4) B % FIH L T1T - 7=.

422 {FEALMBERT €7/

BERT %, HALKY §7 - SRR EDMER L 72 HAGERK BERT O Hqi%E €712
DH>HED—DTH 5, Ibert-base-japanese-whole-word-masking | % #HH L 7.
423 fEEALKLO—NR

livedoor =2 — 23— 82" ZFHL, UTO 9 Iy VIR LTOXESEE

1To 7.

*1 https://colab.research.google.com/notebooks/intro.ipynb
*2 https://github.com/cl-tohoku/bert-japanese
*3 https://wuw.rondhuit.com/download.html#ldcc


https://colab.research.google.com/notebooks/intro.ipynb
https://github.com/cl-tohoku/bert-japanese
https://www.rondhuit.com/download.html#ldcc
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e 7L
o 7N 1
o T2
e 7~N)L 3
e TN 4

e ITNJLH

o INJLG:
e INJL T

e INJL§:

: JZGEE
AT 94702

D KEF v U F

: Peachy

IRV Y TR

Sports Watch

: livedoor HOMME
: MOVIE ENTER

Yy 7 =—a—2R

43 RERFIE - FE&

431 T—R2DH(E

AFEERTIE livedoor =2 — 22—, kD 6623 HOFLHE (AX) 2L, 410D
X OWHRD 77T 7.

train [FAIBRHCH W T — &, val 3N =5 X =& %

# 4.1: HHT—XDOWNER

7L | train | val | test | sum
0 87 128 | 566 | 781

1 87 125 | 571 | 783

2 86 111 | 581 | 778

3 51 72 335 | 458
4 87 114 | 582 | 783
5 84 106 | 565 | 755

6 87 106 | 590 | 783
7 90 131 | 589 | 810

8 7 107 | 508 | 692
sum 736 | 1000 | 4887 | 6623

ARG B T DI SERS
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Z ZEDICHER T AR LMEEH 7 — &, test [dHISR LA 5 72 7L D & i 72
DEREE RS FRCHH LT A I T —XTH 5.

E72, MIRBROFIEICHE W TEEIX BERT 12 X h BREEMNT & ID (L2 87 k5
THh-> TV 3.

432 FIFRT—3D Mix-Up

AlFR T — & i12oWT, Mix-Up FEZHWTT — &Lk E2ITo7%. Mix S¥ 2 XED
BEHAEELITO 258D 23l L 7=,

Mix THBZXEDRENAE (1)
1 ODHOBEHGTERETDOIRNVDONEZ I VXLATMIXx SELEWVIHD
ThHb. BLEEHCT 736 HOEL T X LZHOEZ, —HFHH»SIHIZ
D B-72200XE (2ZDINIL) & Mix S8, ZOHEDEGE, GE
MO ORI TR T HESN S 728, 735(736-1) HDILET — X8 TE 3.
Z DFGRIFRT — 21X 736 @0 & 1471 IR L7z, 72, v ooz
BT 57 NELSINIHAEORIEIEDS LHITRoTWV5S.

Mix €2 XEDRELTE (2)

2OHDBEH X, FRELTWVWSIRLDXEZNHRIZ Mix-Up IZ& > T

72 EWEME B2 0D THD (K41 SH). AEBRTIER L1
, T =X TIE TNV 3 DYEPRBLTWED, T3 D
HIHEH I NS XS REEIC L. BERIICIE, 51 ED 7~ 3 3E

oI YRAI L DEE, KITTRLILND 685 HOXENLSH T VK A
1 OEY, 2D 2200HEE Mix E¥2 WS FIEHEEDIRLZ (51 X
15 v —7). EREDNEFIE NV 3 OXXEDHIHFT Z XL 3 DS D CE D
FTHo. ZOFFEICED 765 HDOHZRAMT — 2 2 L, FlT—X
13 1501 ECHRIR L 7=, 7=, B (1) YRAL &S0 F 0y s arEshs
37 NCHHABDEIEIED S X512 oTW5.

ﬁ |
o
r%a
O
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RESNILTE TR T RIWENDTE
X1, X2, X3, +++, Xn Y1, Y2, Y3, -, Yn
Y& L FvEL

Xi Yi

Xi + Yi@# - mREXE)

4 4.1: FEEFE (2)

433 {ERRL751%Rs:

SR L To/c=a—F 3y b V=2 DET NI BERT OERICEESEE —
BEMLEZDDEHWE., EX 512 T0 ID 5% BERT IZAJIL, 768 RITDXLED
FR7 vzt he LTRS. ZhzeflEBICATIL, 9 RTDE 7 XIS 5T
AMEZ e LTR2 WS IRNTH L. MR ELZ L TIORT.

BREK
TEILy R E— : SH, X1 onechot EHICHR > THBD,
nn.CrossEntropyLoss() \CE#E AT % Z £ 1ETE R W28, nn.LogSoftmax()
ZFAL, XEZ -0 ER (X 4.1) @O IHAELTHEEZRD .
REFRETENy FEMBoTWE D, K41 DNy FFY (K 4.2) HMHEKMHE
i85,

E = —Ztk log i, (4.1)
k

E = —%Zztk 1Ogyk (42)
bk

£ \EIEMRME, v 3 THIE, B3~y F9 4 XTH 5.
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E1L R
TR ABLRE Tk (SGD) : FHRIIMGEET — 2 2 W THRERBE & #H %
DT EERE (K4.2 BHR) L2FEER, 0.01 ZHA L.

0.9

0.8 /\/
> 0.7
(S
© 0.6
S
3 05
(8]
O 04
@©
0.3
0.2
0.1
(]
1 2 3 4 5 6 7 8 9 10
epoch
FHFT0.1 —FHF=Fo.01 Z£E320.001

4.9: BEEF — 2SS 25 BHR 2 L OIEMR (Mix-Up 7 L)

X 4.2 13BFERILICTLODETFTILVOMREEBBHL T, HETL
D H LTV B DI TRV,

AT —2DNYyFHAX
Ny F P4 ZEEITERBETH % Google Colaboratory (2 CHIREREICBIT S
RAMETH -7 10 AL 7.

IRy I
MEET — X COREREED L DIEEZERE (K 4.2 BR) LR, 10 =Ky
7B TSR ZIORMEIE L T\ 2 Il L 7=,
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4.4 HREHER

HE R, FEHAE (1) © Mix-Up bR, FEHAE (2) @ Mix-Up kD 3 2iBWT,
T —XTI0 Ry Z7¥HLLETAZERZR I0HHEL, 77X M TF—=XIIHT 2
EfRERD. FETNVEMBRLULAOTNER 4.3 10”7, 7, FHHEOEE £
4.2 17T, RIEMRRII/ NGRS A LRI AAL TV 5.

HEE O Mix-Up EH(1) O Mix-Up EH(2)

0.9
-
0.895
X
> 0.89
o
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Y —X2—F A.1l: mixup.py

import torch

import torch.nn as nn

import torch.optim as optim

import torch.nn.functional as F

from torch.utils.data import Dataset, Dataloader
from torch.nn.utils.rnn import pad_sequence

from transformers import BertModel,BertJapaneseTokenizer
import numpy as np

import pickle

import sys

import re

import random

bert = BertModel.from_pretrained(’cl-tohoku/bert-base-japanese-whole-
word-masking’)
tokenizer = BertJapaneseTokenizer.from_pretrained(’cl-tohoku/bert-base-

japanese-whole-word-masking’)

device = torch.device("cuda:0" if torch.cuda.is_available() else "cpu"
)

print (device)
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X_train = []
with open(’/content/drive/My Drive/livedoor/xtrain.pkl’,’br’) as fr:

X_train = pickle.load(fr)
y_train = []
with open(’/content/drive/My Drive/livedoor/ytrain.pkl’,’br’) as fr:

y_train = pickle.load(fr)

y_train_oh = np.identity(9) [y_train].tolist()

l_l
I

list (range(736))
random. sample (1,736)

H
1]

#I VA LICESGRIVEZIYIR
for n in range(len(X_train)-1):
Xf = X_train[r[n]] [:256]
Xr = X_train[r[n+1]] [1:257]
1f = len(Xf)
1r = len(Xr)
Xf[1£-1] = 3
Xr[1r-1] 3

X_mix = Xf + Xr

X_train.append (X_mix)

y_mix = [0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0]
y_mix[y_train[r[n]]] = 0.5
y_mix[y_train[r[n+1]]] = 0.5

y_train_oh.append (y_mix)

class MyDataset(Dataset):

def __init__(self, xdata, ydata):
self.data = xdata
self.label = ydata

def __len__(self):
return len(self.label)

def __getitem__(self, idx):
x = self.data[idx]
y = self.label[idx]

return (x,y)

def my_collate_fn(batch):
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images, targets= list(zip(*batch))
xs = list(images)
ys = list(targets)

return xs, ys

batch_size = 10
dataset = MyDataset(X_train,y_train_oh)

dataloader = Dataloader(dataset, batch_size=batch_size, shuffle=True,

collate_fn=my_collate_fn)

class DocCls(nn.Module) :
def __init__(self,bert):
super (DocCls, self).__init__(Q)
self.bert = bert
self.cls=nn.Linear(768,9)

def forward(self,xl,x2):

b_output = self.bert(input_ids=x1,attention_mask=x2)

bs = len(b_output[0])

ho = [ b_output[0] [i] [0] for i in range(bs)]
hO = torch.stack(h0,dim=0)

hl = self.cls(hO)

return hi

model = DocCls(bert)
model . to(device)

optimizer = optim.SGD(model.parameters(),1r=0.01)
model.train()
epoch_num = 10

for ep in range (epoch_num) :
print ("==--=--—eeeeeun ",ep+l,"IRvIH

for xs, ys in dataloader:
xsl, xmsk = [], []
for k in range(len(xs)):
tid = xs[k]
xs1.append (torch.LongTensor (tid))
xmsk . append (torch.LongTensor ([1] * len(tid)))
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xs1 = pad_sequence(xsl, batch_first=True).to(device)

xmsk = pad_sequence(xmsk, batch_first=True).to(device)

outputs = model(xs1,xmsk)

#print ("outputs:" , outputs)

ys = torch.LongTensor(ys) .to(device)
#print ("ys: ", ys)

logsoftmax = nn.LogSoftmax()
outputs_logsoft = logsoftmax(outputs)
#print ("outputs_logsoft:" , outputs_logsoft)

#print ("ys * outputs_logsoft: " ,ys * outputs_logsoft)

loss = (ys * outputs_logsoft).sum(axis=1)
—-1*%(torch.sum(loss)) /batch_size

loss

print (ent,"/N' Y FH", " "Lloss:",loss.item())
optimizer.zero_grad()

loss.backward ()

optimizer.step()

cnt += 1

outfile = "/content/drive/MyDrive/bert/model/mix010505_1r001_ep_"+str
(ep+1)+".model"
torch.save (model.state_dict () ,outfile)

print (outfile," saved")

YV —Xa—F A.2: mixup-label3.py

import torch

import torch.nn as nn

import torch.optim as optim

import torch.nn.functional as F

from torch.utils.data import Dataset, Dataloader

from torch.nn.utils.rnn import pad_sequence

from transformers import BertModel,BertJapaneseTokenizer
import numpy as np

import pickle
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import sys
import re

import random

bert = BertModel.from_pretrained(’cl-tohoku/bert-base-japanese-whole-
word-masking’)
tokenizer = BertJapaneseTokenizer.from_pretrained(’cl-tohoku/bert-base-

japanese-whole-word-masking’)

device = torch.device("cuda:0" if torch.cuda.is_available() else "cpu"

)

print (device)

X_train = []
with open(’/content/drive/My Drive/livedoor/xtrain.pkl’,’br’) as fr:
X_train = pickle.load(fr)

y_train = []
with open(’/content/drive/My Drive/livedoor/ytrain.pkl’,’br’) as fr:
y_train = pickle.load(fr)

y_train_oh = np.identity(9) [y_train].tolist()

(]
(]

X_train_3

y_train_3

for a in range(len(y_train)):
if y_train[a] ==
X_train_3.append (X_train[a])
y_train_3.append(y_train[al)

(]
(]

X_train_not3

y_train_not3

for a in range(len(y_train)):
if y_train[a] != 3:
X_train_not3.append (X_train[a])
y_train_not3.append(y_train[a])

13
r3

list (range (len(X_train_3)))

random.sample (13,len(X_train_3))
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1lnot3 = list(range(len(X_train_not3)))

rnot3 = random.sample(lnot3,len(X_train_not3))

#IRNIEETHINILEI VIR 3
for a in range(15):
for b in range(len(X_train_3)):

Xf3 = X_train_3[r3[b]] [:256]
Xr3 = X_train_not3[rnot3[b+a]] [1:257]
1£3 = len(X£3)
1r3 = len(Xr3)
X£3[1£3-1] = 3
Xr3[1r3-1] = 3
X3_mix = Xf3 + Xr3

X_train.append (X3_mix)

y3_mix = [0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0]
y3_mix[3] = 0.5

y3_mix [y_train_not3[rnot3[b+a]]] = 0.5
y_train_oh.append (y3_mix)

class MyDataset(Dataset):
def __init__(self, xdata, ydata):
self.data = xdata
self.label = ydata
def __len__(self):
return len(self.label)
def __getitem__(self, idx):
self.data[idx]

self.label [idx]

X

y
return (X,y)

def my_collate_fn(batch):
images, targets= list(zip(*batch))

xs = list(images)
ys

return xs, ys

list (targets)

batch_size = 10
dataset = MyDataset(X_train,y_train_oh)
dataloader = Dataloader (dataset, batch_size=batch_size, shuffle=True,

collate_fn=my_collate_fn)
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class DocCls(nn.Module) :
def __init__(self,bert):
super (DocCls, self).__init__Q)
self.bert = bert
self.cls=nn.Linear(768,9)

def forward(self,xl,x2):

b_output = self.bert(input_ids=x1,attention_mask=x2)

bs = len(b_output[0])

ho = [ b_output[0] [i] [0] for i in range(bs)]
hO = torch.stack(h0,dim=0)

hl = self.cls(hO)

return hi

model = DocCls(bert)
model . to(device)

optimizer = optim.SGD(model.parameters(),1r=0.01)
model.train()
epoch_num = 10

for ep in range(epoch_num) :
print ("-----em-emeeeee ", ep+l,"IRv I H

for xs, ys in dataloader:
xs1l, xmsk = [], []
for k in range(len(xs)):
tid = xs[k]
xs1.append (torch.LongTensor (tid))
xmsk . append (torch.LongTensor ([1] * len(tid)))

xs1l = pad_sequence(xsl, batch_first=True).to(device)

xmsk = pad_sequence(xmsk, batch_first=True) .to(device)

outputs = model (xs1,xmsk)

#print ("outputs:" , outputs)

ys = torch.LongTensor (ys) .to(device)
#print ("ys: ", ys)
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logsoftmax = nn.LogSoftmax()

outputs_logsoft = logsoftmax(outputs)

#print ("outputs_logsoft:" , outputs_logsoft)

#print ("ys * outputs_logsoft: " ,ys * outputs_logsoft)

los

los

s = (ys * outputs_logsoft) .sum(axis=1)
—-1*%(torch.sum(loss)) /batch_size

S

print (cnt,"/N\wFH_"," loss:",loss.item())

opt
los
opt

cnt

outfile

imizer.zero_grad()
s.backward ()
imizer.step()

+= 1

= "/content/drive/MyDrive/bert/model/mix010505_label3_1r001_ep"

+str(ep+1)+".model"

torch.save (model.state_dict () ,outfile)

print (outfile," saved")

V—AZa—F A.3: cls-test.py

import
import
import

import

torch
torch.nn as nn
torch.optim as optim

torch.nn.functional as F

from torch.utils.data import Dataset, Datal.oader

from torch.nn.utils.rnn import pad_sequence

from transformers import BertModel,BertJapaneseTokenizer

import
import
import

import

bert =

numpy as np
pickle
sys

re

BertModel . from_pretrained (’cl-tohoku/bert-base-japanese-whole-

word-masking’)

tokeniz

er = BertJapaneseTokenizer.from_pretrained(’cl-tohoku/bert-base-

japanese-whole-word-masking’)

device

= torch.device("cuda:0" if torch.cuda.is_available() else "cpu"
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print (device)

X_test = []

with open(’/content/drive/MyDrive/livedoor/xtest.pkl’,’br’) as fr:

X_test = pickle.load(fr)

y_test = []

with open(’/content/drive/MyDrive/livedoor/ytest.pkl’,’br’) as fr:

y_test = pickle.load(fr)

X_val = X_test[:1000]
X_test = X_test[1000:]
y_val = y_test[:1000]
y_test = y_test[1000:]

class MyDataset(Dataset) :

def __init__(self, xdata, ydata):
self.data = xdata
self.label = ydata

def __len__(self):
return len(self.label)

def __getitem__(self, idx):
x = self.datalidx]
y = self.label[idx]

return (x,y)

def my_collate_fn(batch):
images, targets= list(zip(*batch))

xs = list(images)

ys = list(targets)

return xs, ys

batch_size_val = 100
dataset_val = MyDataset(X_val,y_val)

dataloader_val = Dataloader (dataset_val, batch_size=batch_size_val,

shuffle=True, collate_fn=my_collate_fn)

batch_size_test = 100
dataset_test = MyDataset(X_test,y_test)

dataloader_test = Dataloader(dataset_test, batch_size=batch_size_test,
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shuffle=True, collate_fn=my_collate_fn)

class DocCls(nn.Module) :
def __init__(self,bert):
super (DocCls, self).__init__Q)
self .bert = bert
self.cls=nn.Linear(768,9)
def forward(self,x1,x2):
b_output = self.bert(input_ids=x1,attention_mask=x2)

bs = len(b_output[0])

h0 = [ b_output[0] [i] [0] for i in range(bs)]
hO = torch.stack(h0,dim=0)
hl = self.cls(h0)

return hil

for a in range(10):

model = DocCls(bert)

model .load_state_dict (torch.load("/content/drive/MyDrive/bert/model/

mix010505_label3_1r001_epl0_"+str(a+1)+".model"))
model .to(device)
model .eval()
with torch.no_grad():

ok = 0
n=20
i=1

for xs, ys in dataloader_test:
n += len(ys)
xs1l, xmsk = [], []
for k in range(len(xs)):
tid = xs[k]
xs1.append (torch.LongTensor (tid))
xmsk . append (torch.LongTensor ([1] * len(tid)))
xs1 = pad_sequence(xsl, batch_first=True).to(device)

xmsk = pad_sequence(xmsk, batch_first=True).to(device)

ans = model (xs1,xmsk)

ans = ans.to(’cpu’)

ans = torch.argmax(ans,dim=1)
#print%ﬁﬂwﬁﬁ (":", ans)

ys1 = torch.LongTensor (ys)
#printIERR(E (7:",ys1)

#print ((INYFB, " IERREL: ", (ys1 == ans).sum().int().item())
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ok += (ys1 == ans).sum().float().item()
i+= 1
print ("model"+str (a+1)+" IEAESR:" int(ok),"/",n,",=,",0k/n)
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