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L8 (NLP: Natural Language Processing)D3:fliZEiH
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Bag-of-Words (BoW)
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TF-IDF

TF-IDF(XBag-of-Words CRIFICHHOh T - HEOEEEZRIEL T HRILET
HY. LY XEOFHERA =S FIREERYET

Jifl,ﬂ'_-_ﬁ ’f)’z‘:‘/m@

BEXEICETOHRBOEEEZRIELLT HUNETH Bag-of-Words
Y. TFEIDFE#TEHEEEZRID

ID | #E JELY HBE | R4vD| TE | G5tEE
B TF (Term Frequency) 1 5 ] 1 0 0 4
> EBEXEDHICHITABEEDHEEXTRYE 2 1 2 0 0 0 3
>HEENZWVEEFEEETHD 3 2 0 1 0 0 3
> XENDREINEELXZ115D . EXENELHEE 4 0 0 0 1 1 2
SETRTZENZL
® [DF (Inverse Document Frequency) TF-IDF
> HEXNETHHTDEETL. ThHEOXETE D| BB | B\ | @B 230 TE
SR AHLEELIINAL 11 0144 | 0173 | 0.173 0 0
> IDF=log(&XE# / EEWHIHIETHIXEH) 2 (0096 | 0462 | O 0 0
> ZLDXETENSHEEBIIEIN N BENDXE 3| 0.192 0 0.231 0 0
[CLMABRNGEWNEERENAKRELGS 4 1 0 0 0.693 | 0.693

B TF-IDF (&, THFEAT—2D R TESAL LN L]

REBTHY ., FIZIEXEMDOIEBLED T TIE, TF- (1) ID=2DT EBE | D TF-IDF
IDFDAIRE LAV ILEEL, T DcosFRLUEZ & TF=2/4=05
BEdIensh IDF = log (4 /3) =0.288

TF-IDF =0.5*0.288 = 0.144
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LSA (Latent Semantic Analysis)
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W LSAGEFLRBIRARAT) [, [3E x B 101751 (Bag- LSADIS BB R
of-Words) Z4F B EN R L >TRTHIF T HLT X=UzVvt
FEYOZEHH T HF AT, 1990FIZFKERINT
> BHRNICIBRESREERISHERALT. X =|u [x[ =[x v
& x HEE 11THELUT3IDDITHIZHfET S
DOXEXFEYY (EHFEAIML) ) @ ©)
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Ews ThEys x BE | OF5IIEZNEhREyY 05 L= QREvyxbEy)
IZHLTERLTLS (FEYI DRI LIFE LS U (2525252 1 2 15250 558
BILTND) x&1(-047|-075|-046| 011 | |rEws1| 77| 0 | 0 | 0
B RKELGEZRMARNINLIZE| 28RN TRE YA X&2|-0.61]|-0.10] 0.69 |-0.37| |rEwWH2[ 0 [ 28 | 0 | ©
éhé{tﬁl‘ﬁ‘]b“dﬁéf:&xBag-of—WordS(:TF-IDFﬁc‘f X&3|-0.27| 0.41 [-0.54 | -0.68 rEWY3| 0 0 |20] O
TEM;TFENT=-THZHINSNBZENZ LY XE4|-0.58| 0.52 |-0.10| 0.62 rEwD4| 0 0 0 | 06
B SERARFHICRISATEY, STEHELEL ey x B
_ ) VU | BEE1 | B2 | B4EE3 | BiZE4 | BiZES
BRI HITHIDERICEDEZHFELTLS=6H. ol - - - -
4 B (D ERIR S <2 y41| -0.51 | -0.49 | -0.38 | -0.37 | -0.47
reEws2| -0.27 | 0.14 | 0.80 | -0.50 | -0.09
BERNEE T —RIERIIKETS-H. BFEE% rews3| 047 | 043 [ 035 ] 067 [ -0.14
FILOTL HFLOLWXEDRE I HEE TERZLY rEws4| 061 | 074 | 023 | -0.18 | 0.07
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NMF (Non-negative Matrix Factorization)

NMF(ZI3CE x HEE IDITHZIEADITHIIXE X FEYIITFEYY X BER IIZHRT S
CETREYIZHMBL. BRAERLLH-OFEVIDEBRHLPTINTT

S 14—
B NMF GEEETHIRERF7E) (L. [XE X HE DT NMFO{T5I iR
%Il (Bag-of-Words) 2 DD IEE DT XE X FEY X = WHt
DITREY Y X BEE | ITH RS 52 ETREWOZEHH T
HFET 199 FIZRRINT- X = wix Ht
BEET7ILT)LIX, TOITIEREZDITHDIE
EDBREFR/IMET A LB BRI, HEX S mXn m X k kxn
A-REFREIZKYRZRERESTS NEXBIE XExFEvY FEYY x BfE

> IREDEZEDMLEAF, FHI—0)vEEREPKL

N 3 NMFOD#ERH!
)NS5 e
FAN—=Dz o RBEMREDND & x Ny
W LSALLLEL T, nfEROITHIOERNETIEAT W | rEvs1 | RE9D2 | REYS3 | REw4
. -+ T LS
HAT0 FRDERHLLTL x#&1 | 022 | 048 | 016 | 039
BT ESER (I EEEMEL x®2 [ 035 | 012 | 007 | 088
B SBEENFIE X MY ITRE Y x 838 10175 T R e
. FEVIIZRHLTERLTELT . FEYIDRIE = : : : :
JVIEZEWTHIILTLVELN =6, i Shi-rE YY) hEYD x BEE
D—HMIIEERNEET DHAREMENHD HY | 351 | msm2 | m5Es | mE4 | 2385
BERNEE T —FREITIkEFETEI-H. BFEF rEWS1 | 434 | 003 | 1.21 | 2.24 | 1.87
FHBILOITL HLLVXZDIE YD ITHETE TELLY hEws2 | 341 | 1.89 | 2.81 | 046 | 1.03
kw3 | 038 | 224 | 100 | 562 | 0.06
reEwsa | 185 | 366 | 008 | 211 | 4.16
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PLSA (Probabilistic Latent Semantic Analysis)

PLSAIILSAZREENICILESE-FET. I XE X HEIDITIEEEETILIZCEST
P(XX&E | FEYSH). P(BEE | FEYD). P(FEYD)ZHRTHETRE Y OERBLET

e A A=
W PLSA (RERRYBTEERAEAT) (3. LSADIFEIEN PLSADIEEEFI
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BEAZE 1175 (Bag-of-Words) # iR IZHfET S
ETREYIZEHH T HF AT, 1999F(ZHKRINT-

WX x B35 1175 (RIESREERP(SCE, B3E)) A5 L y
R3O ORENHERTTS 0 A 'Z)P(W'Z) Q
DP(XE|FEwWY), QP(EEE|IFE WD), GP(FEYH)

" . . _ XE N2 5
B AL EE#ERKIETHIEMTILT) X LEESITL.

P(d,w) = 2,P(d|z)P(w|d)P(z)

VEEE S5 A -REFEICKYREREFDS PLSA® 55 i
] LSA'GliFK% X BAEE | (Dﬁrﬁu l:*;r L CEHIIZTF-IDF P(XEd | FkEvY2) P(BifEw | FEwWZ2)
BETEADTITEINENHBH . PLSATITERR P(dlz)| FEZ | FEY [FEY [FEY | {1 FED | FED | PEY | bEY

91| 92 | U3 | V4 71 92 | U3 | V4
XZE1(041(0.16 | 0.06 | 0.27 EAZE1 |1 0.11 ] 0.09 | 0.44 | 0.20
X&E2 (029|054 |0.11 | 0.06 B§E2 | 0.09 [ 0.38 | 0.04 | 0.18

HUBIZEYFSLEEADIFIETELLS
BEREYIITIHEWNNIHBIDREFELTLD

B XEBLVEEDMN I T HEEEINFTERE X#3 | 022|013 |004|058| | &:E3 | 050|011 |0.29]0.09
RELTHASNSD=O. BENERLOT x4 | 008|017 [0.79 [ 0.09 | | #3584 | 0.08 | 0.14 | 0.17 | 0.31
B ERARAT— AR R (KIS BT, BT p(HE52) ez le e e
FEILP I FHLLWXEDRE Y YIEHEE TELL o TesTiesies]  ZP(dlz) =1
P(z)
B — AT, BT —20BRENS. BAREORVE 21122173174 | 5 P(wlz) = 1
BERMTEDLETILEIRADIELTED 011 9.27]023 ] 019 5 P(z) = 1

20 MEHDOAIEMZESALIEFERON IR HTEZTDIER] © 2023 Analytics Design Lab Inc.



LDA (Latent Dirichlet Allocation)

LDA[IPLSAZARA XM IZHERSE TR HEEAL-FET, NIEERENEGRAEES
#HTE. FILLWXEDIEYILHEETEEFI N HIREDOBMERICRYZAET

B LDAGBET«)ILEDE) (L. PLSAZR A XM
RS E=FETHY. TALIL S TESRINFIC
BALTEY. 2003F[ZHEKRIN. FEYVIETILD
FTHRLILKFEHOLNTWSEFETHS

B HEEXNRIEO=P(FE VI |XE)LQ=P(HEE|FEYH)T
HY HETILTVX LXK, FTRYUT) 5 0%
PARAXFZEEN BRSNS

B PLSAIZ/NSA—ZIEER T, BT —FDHHD
EEHETET SO, mEIATEICHBT—2IKE
F 50, LDAIZ/NSGA—ZEF/MAMIHNERIT S
RS HEL. BAT—2EFMRHDLHEET D

BERINMEBATHET ERNERAL—UUTH)
RHHY., BFEEIGHTES

B LDAIZFHLLWVXEIZDWTHHEENTE, FILLIVE
[ZXET B"0"FRAMEL., "W (XEIZEENDHEE
EFEFAD"QE"A"MNS"0" EHTET S

B\ /8= /8T A—RasBIZE>THREMNTHLOT L,
CDEDEREDEA. HEEDEAHLEHLL

BREHREN SN — AT, BEA— B THEENS

BBHIENDHD
21 TEHOAIRITERG AL HFERO N YOI EZ DER]

1 %=

LDADIST1hIVEFTI

P(wiz)
®H5H gy XEOHIE
(FiLoLam EEAR - FEYT dgms k)

LDAIZ, XERD R EBEWHNEFEDREVIzZMLE B EINT=ERTE
T35, COLEYIDRMIEIXEJIEIZELRY ., ZOEESHP(Z|d)
[FOTRT . FEDREVINKHEELZERT DHEERD HP(W|2)lEe
THEL. ZDOFEYID T CTHEZERTHSTOCRATILZeNSES
ND. B 0EQIEFNFNNAIR— I TA—RabBEFDOT(LY
L9 fIZiES, LDATIEIN S D ERGBEREEZHIZ-EST7ILTIX
L&Y, BRIT—2 (HEEW) ho0LoZHTET 5,

IMR=)5A-5a,BOKREEETALIVAHORFE
a,B>1 | HEEMNY—EL. FEVIESHFGBEICHT S
a,=1 | SFAE—HSMELY, PLSALENRDENET S

1>0,3>0 H#EABALLY. FEVIIE—EDEEICFES
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word2vec

word2veclIEFEDEKCHLMEEZIEA -

RIMVERBRER/HIIENTE, EEMDEL

EVEGRMERA B ASHELENATRREGVET

B
B word2veclZ2013FIZTHERINT-HEDRILILEK

R(DHRR)E/HIFETHY. ChITEFOEK
PELUMEZERATEY. ﬂnﬁﬂiwl,ﬁi%f%é

B word2veclI REDTFAMTF—2 (a—/\R)ZFHL
-iERE%EET LT, CBoWESKip-Gram®D2D D7
JLTdYXLKHD

> CBoW (Continuous Bag of Words)l. 2B :E
ZDREHAEENSF AL, Skip-Gram(IHHE
EHNLEDREBEEETFAT S (UEHRE)

B ERFEEIN-ETILEFEICET BEDRIML

RIRERHICR/DIIENTED

> 5l 2 IXT GoogleNews-vectors-negative300 | 1L £3
3007 FEICX L TI00RITTDANIRILERFLND

BEXEITHLTHEBERKRIZIIXEIDIDEREET-
B Tword2vecDFEFERHT 5L T, BHELRH
[ZIXEIDIDRIFILRIBEBZDHIENTE,. CDF
ix#doc2vecklyD

B word2veclIEEDIEFIFHRMAREZLTEY . RLE
BTH. XIRCTERLGHIEKRZF DG EIIXRATEAL

23 THEHBOAIRIMNZGALRFFEROMN Y INTEZDER]

{A—SH
CBoW¢&Skip-Gram
CBoW

BEEEIL/D BRItz =/EIETERIEFNLTIREBN/LT:

Skip-Gram

KOARIH A X (BLEZOH)=83DAA—

HED@RE
[E1—-TB1+Tx1=T&E]

(f5) word2vec TR/ NAEHEBEDRNIMILERIR
ARFTDAA—)

=(1.2,0.6,-0.8, 2.0) word2vechH i 51 E
% (1.3,0.5,-1.0, 1.9) TILBEEFEEELT
% =(1.1,0.7,-0.9, 2.1) BT BB L
%E=(1.0,08,-07,22) ODEENHITS
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RNN (Recurrent Neural Network)

RNNIZRHINT—2DUNEBETILTC,. BEDBFHREZRBLTHREDANEZLETSH_LT,
BEDIEFRZEETEEFTN. RLRIIZBEDIFREREICRMTHENHBETT

e A A=
B RNNEXELERRINERGE . RIIT—2E0NET —1-S)RYNI—-HDiEEDIENE
BETILT. EXADREIL1986EI- KT ST -
> XEZHEEORINT—2ELTRA., BiEE—D7 (F4—F249—F)
SIEEIZFERMIZNEET S s oS
> BERATYTTHLWNENIREZERL. ZhARD F
RAVIREED ANICH G LBIRMGNEZT S = hn [ =
> BEDMBERERELT. ZAABEDAAIC |
SomA 5 2 DI RY . BEDIER CUR) &2 A% A7
BELELEBENTES ARAMSHEAICAET EnENMOE AN
B EVRIITF—A0BE . BEOERERBEE D CTARISAENS BERAOANERS
MR L BT ERHRTFEDORIEINH D RNNDILE
> BIRMLEC K YIS IREEA R DS IR EE (i
L. EVRFITRYNTI—IR DL, BEFIE 7 y(1) y(2) y(3) y(t)
BklcB OV THREROAEEENEE BED T T T T
EMERERBEICREFTELEGDS h(0) e | (D) [Eee | N(2) [ | P3)  [Fige] DY)
> WEIER(T. BIRMEICLY. RILEAARYEL tanh tanh tanh tanh
FEIN, AFRHIEHEKNICIEMT S
> AEYE kI, BIBNIEICKY . MOA0ITELE M x(1) x(2) x(3) x(t)

EEARZERYIRLEBL . AERARRIT/NEKED

Xh(0)IFRMAL NI IRRE (ERED)
24 THEHBOAIRNZGALIRTFBEROMN INTEZDER]

© 2023 Analytics Design Lab Inc.



LSTM (Long Short-Term Memory)

LSTMIZRNND REIERFHEORBEERRL=-RYFN)—OEEZ b BEDEELE
BEGRFL. FTELBEREZSENSEHNZEHL. RVRIOT—2ONEBRTCEET

101

B LSTMIZRNNERICL R T—2DNEET)LT
1997 F[ZHERINTHEY . RLRIIDNIENTES

> RNNDRENIRREEh (FRHAEEIR) (TR, AEUILc
(REASRIE) OIFHAILMSEILIZCZIHEN NS

> SH]T—b ART—F HAT—FELS3DD

T—MBEZFL . &7 — AEHRO RN ZHIEIL .

RERENMMEICE>TEHINDSZET(RNND
BHIIEEDH) . RAKFEOREEZRHERT D

> BHT—MEL ZIF#ELAN AT EILcD REAGE
BDRHWMDILENZHET HHHET S

» ANT—HME BEDAAXERDIENIRRERE
Eo>T. FHLSEIRT ORSHEHRDIRHEERL.
EDFEHRZEANLREESETHMFIEHT D

> HAT ML ROBIIREhEH AyD 1EEHRZH
35

B LSTMIFAEHX CHEFERDEBEZEML. RNN
FYBLRWVDRIID KA DD, SEETIEZL RNNAO
AEREEICHLUTLSTMTH20:ERELEHNTIVS

B LSTMIZEHEIRME W ELSEELH D

25 MEHDARIMNZISALIEHFERONE YIS EEDIER)

1A=

LSTMD L1
tH y(1) y(2) y(3) y(t)
S Ul U e CE M U
h(0) h(1) h(2) h(3) h(t)
x(1) x(2) x(3) x(t)
LSTMO L DOPIED
mE-sEFHcam Yt
HECHRRRENRC 4
c(t-1) — -> c(t)
= > h(t)
vl i)
=k 5=k
h(t-1) —
x(t)
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NMT (Neural Machine Translation)

NMTIZ#MERGE X EFXEICEWRT Sseq2seqDET LT, RNNWOLSTMTHERLS
Ni=Toa—45 (XEORIMVER) ETa—F (ROMLOXETHR) ZEELTWVET

= AX—J
B NMTIXR T —2%R5T—2ZE# T Hseq2seq NMTOIEE (RNNEALEES

E7 )L (Encoder-Decoder®7 /L) T. #HMEHRE = —
TREEL. 2014FICRRESNE T

> XEBEAIRILVIZE#RTBII—4 (seq2vec) &, (1) @) (n)
ROMEXEIZT T 57 1—4 (vec2seq) HSiE y y y
%EL/TZ*?J‘%%*#O 4 A A

B RNNAOLSTMIZBEATIX, Dseq2vec, @vec2seq.
QAN -HHDRINEBMN—ET Sseq2seqlLMNET
=250, RINBD—H LA seq2seqlTNIBTELLY
=& . seq2vec&vec2 BEEELTHRIGLI=ETIL i

seq2vec&vec2seqZEREL TXIIE T LSIARTO y(1) v y(n-1)

» seq2vecld. XEZEZ—DDAYMUIZEIRT HILHE D U — .
T. RNNPLSTMOHEDRBNREISZET S

> veq2seqld. —DDRIMVEXEIZEH T S0 ’ A
T.RNNWOLSTMTIE, =D DARIMILEA B EL
THEZERL. TOEELHIDOENIRETHT-
BANELTRODEEZERL. XETERT D

> seq2seqld. RNNOLSTMIZA DD EIZH AZEE
g D=6, BEEDREFABIZGEANEHND R
S —TNITNIBTELH, EWMEIERLZE A ____ _____
HEHDDRFNEN LGN ENETELZL _ —— -
Xh(0)[F#E LS -[ZH KB (EHRER)
26 TEHOAIBMESALIEFERON IR HTEZTDIER] © 2023 Analytics Design Lab Inc.
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EE
o

h(m) S(1) S(2)  S(n)

ottt e
| 7 S R U —————— 2

x(1) x(2) X(m)

o ——— —
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Attention

Attention(IAAXZH AXIZERT HRIC. ATDEDHEE

BISEEIRENZEERT

AT ANEHNDEFRARZRASCENTE FEOBWVERZEMTEEYT

=

W Attention(d. XEDP TEDEHEITTH I RENE
HIMT T B A THY ., 2014FICHEKRINT-

> HEEDseq2seqld,. Toa—5F DHEEDENIKEE
I TI—FIHEEINST-O. ZITELTES
BREICRALHY . RLRIFEBENELT

> AttentionTIld, AWXEZHAIXEIZERT H[F
[C.ATIDEDEEITEETAREN, HAHULITE
RMIRENEEETELEH. HOBEENLEMND

> EZEWTICHAHAHEELED. ANIXEIZEENDE
THHEZSHBTES=H. RNNOLSTMTEjEE
HOoTW-RKFHEDEIBEEHTTES

B AttentionTldZ, Ta—4 DS DENIREEIZXT BT
>a—4 OEENIRRED T B E (Attention weight)
i EL. TOEARMZDRENIKEBZELEDHET
XARNIMIVEERL. CNETI—FICZI(HET

> COEE TS HAFHLNEEZERT HEIC
TV FIEXIRAN I MLABMER SN ZITESN D

>EBERFTI—HFEIO— T DENKEORT
EANETHEMGEZ2—F IR VRTHESIND

27 THEHBOARNZGALRHRTFBERON YIONTEZDER]

1 A—H
Attention[C & 2EIERDA A—

ETAIONE::

7 ITREOREIL? 1E<hIE
"beautiful" M EAHH K==L
STELLEFAILOT L

Th/é night | view | of || Hakodate | is || beautiful

AttentionDEHTEH EXXARNT NV DYER

By y(t-1)) yt-1)| | oyt |

|

ih [stt-1) > st)

» SCHIMOHL@
F# al

™ alf a2 [ _fam
B [ h() [ h2) | [ h(1) | h@) |+ hm) |
M

N x(1) | | x(2) x(m) x(1) || x(2) x(m)

H
AttentionDE#25HEIZ-1—-3)INRYbI—5

TaA—5 DENIREE s e I
T2 a—% DIEAIKE h —

I a—45DEBNIREDIEUEeZRESGETHEL,. Th
HlZsoftmaxBA#ZE#ERAL T, 8t 1ELEEHaLZitET S
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Transformer

TransformerlZAttentionfZ[+Z AWV =T a—4 -Ta— 5B EDRBFEEETILT.
FFh\oﬁE1t’é§ﬁL BARESEFELEBDOHSBHETILL ORI —ELEYEL-

B Transformerl(d. 20174 [Z"Attention is All You
Need"&ULVSFZA ML TERERINT -, Attention?=(+% A
WIoa—42-Ta—45DEEDZERFEETIL

B 3DMDAttentionT, RILIDFHULI\RIMLEEFTTH

> Self-Attention

Jt R D AttentionlE. A H13X (Source) DEFEEH
$1X (Target) M B EEZ %t G D1+ 7=Source-Target
£ D Attentionf=h3. Self-Attention(. F—XZED
FORBEENMUDEELEDEEBERLTLNAD
MNEEHEL . BEMOKERREFEETS

> Scaled Dot-Product Attention
Self-Attention|ZE W T, NFEDFELESTE T D
HELOBEESZZEREL-BEERNINLEZERT S

> Multi-Head Attention

Self-AttentionZz 2745 R ITZEfE (Nyk) TEEHUN
A—URITL, KYRHLGHERNVNLEZERTS
B HEEDIEFIERIEEHATED HSsin,cosFE TR+

VKRB ZPICFEEAIMLIZMESNS

B EEDseq2seqD B RHJNMIBLELTY | —EITER
DHEEZHIENIETE, STEHREAFL
29 TEHBOAIBEMECHALFHFERONE I STEZTDER]

13A=SH
TransformerD7—F7IJF v D& thx
('Source-Target Attention T I3 71—\ oy oy e
9@&7]§7I'J I O—5DHA ;" %Ebf:,{gijbgjﬁ
| EF—&a—(2ZHAL, Scaled | (Source-Target Attention)
\ Dot-Product AttenionAUWE M5 / 14
1
HERDELUEE HEERDELEE
FERLIANIMLER ZERLIANIMLER
(Self-Attention) (Self-Attention)
t Anx fHHFEHX

Self-Attention¢éScaled Dot-Product Attention

ANDEBEAIRILOHTI),
o1Y 6| iva—eEmrsEan
R 4 JIFBESEETRBEILSND

RYRML PITE (RN
2 = E(I—)A!. EMOHR
3onRusE LT g EEERELIA
ATHERITT HRIVIZE#
R LTS —
VAl K maumyf TR
4 =E PITE (FRBUE)
. A #_
ORIV
NU1— >
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BERT (Bidirectional Encoder Representations from Transformers)

BERTIXRKEDTX AT —4MOERFEE SN =Transformer®TaA—4ETILTH
U, XELEDXIRBREICBNATHEY., XESBCPRIBESTDARIICHELTLVET

= A X=JX
B BERTI&Transformerz{# > TKEDTF AT —4 BERT®DSelf-Attention
FEAFELEAANGKBEESETTILTHY.
2018410 B ZGooglelZ&>THFE ., 2019410 EERARORREERZD
BIZIIRRIVOOVIZIEALTLNS
BEER LU/ /R IT=/ NZIETHIZN LN TIREEN/LT=

B Transformer® T a—4 o I12% U d 5ETIL T,
XARFEAT-BEOAIMNILRIFEBIIENTES

B XEEAROXRERZICENTENLTEY ., XESHE
PRFAMLZEDFRIITEL TS EEHLNSD

BERTDI7A>F1—=>%

W Bidirectional (A ]) M E k(L. Self-AttentionZ 3= BURHE
T95EEc, FHEER—XEPOERIZH S wm=_g
DETHHEELDBEFRMEERZDENSTE — ~ TET
ar 33 . - = ID #HHOas A
mEHEELECHEMHYET LY, — D EE ~— | erioneian | xo
RRIL. TOEFENH AN ST AT HFXIMLM BERT TETHERL ST,
(Masked Language Model) #3179 45 &T. XE FUSIR— 2 |lErmngsdEcpocy | =4
SDXIREIRZ HENEEETS BAFEETN TH At

BEFHEEETIVICEMOZEER T —2TI7AVF1—
ZUTBIET. HBEDFRIICIELTETILAM

N~ |3 |moztehtmmTe | R
—C%)%H*L/ﬁ\cf:o

4 [BRANTIEFLLELE | RY

REN, LEDFEETATEEVVEENEOND I ETEL,
o— - i sr o —e 5 |[BELLELEELIENL | RH
B BERT-large /{5 A—4 %133 4EETEE F—4(% RECETE5,

10GBEA L &EE-TULNS
30 MEMOABMHTEEALIZFHEROMN v 3T EZ DER)
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GPT (Generative Pre-trained Transformer)

GPTIIREDTXFAMT—2hLBHEE SN f=Transformer®Ta—FETILTHY.
THXAMDERFIZBNTEY ., XEEBCENER. HEEERDARVICELTVET

e 1 X—H

B GPTIdTransformerz{E>TRKEDTF AT —42% GPTDSelf-Attention
ERFEELEABRMGRRREEZETILTHY. _ )
201846 A(=OpenAll=&k>THEIhT- EnLEHRANORREERAS

B Transformer® T a—F R I12%UTHETILT. T
FACDERBEADIZCBEWLWTENTEY . XELERH®
XEMT. BRER. REER. EEBFIRLGEEDFIR

BRI/ BRI NI ETHIZFN L T/IRREN/LT-

GPTOFew-Shot Learning®2°'0>7" Ml

JIELTWNSEEDOND Few-Shot
W Self-AttentionZE479 5&E (%, ZERIICHHHED ﬁiﬂ FIRIERLCCREL
N —_ 1 > am - GOOd Mmorning.
HANMEHON., —ARIOEREZFIRZS gyt SN
BEFEEIEHSHEEHYZEE ELGY . TF XD RIC #3E:I'm pleased to meet you.
CHHEEZXFAL. TX¥RAMNDERBENZERT S BAREE:HEICRATELLTT,
. . - . H EE : Thank you for your message.
B EREEETIVIC.EEDIRIZEHEERBBOEIZET BroShot
AV TRELTAOBMERBET, I7AFa—=05 XEHERERBHTL TS,
1M R AR Y125t G TE B (Few-Shot Learning) Gl |3I XE B CENVIREER T
B OpenAll£20194E1=GPT-2% . 20204E1=GPT-3% 5 FAIFE MIERR WA ) TR
- ) 7 EhO(BEBR) (BB &2 (%)
F=L.2022F11BIZIEGPT-3.5%R—X &L= s= =Y 4 =
i . % (BhE) R (B1EA) 1= (BhEhERD
"ChatGPT"%#)!)—AL. FIA&EIL27 B TIHEANITE p YV E BT TRAESICENERLTE,-
L/\ %@'Iiﬁg %éliﬁﬁ(i%%«’:bfz Zero-Shot

o . " s IR DD IR A A T
B GPT-3TIL/$5 A— 4 (£1750E A T2 B 7 —41% mi;;i; ;@fﬁi?’l EF ALY
570GBEE>TNS &
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T5 (Text-to-Text Transfer Transformer)

T5IE REDTXF A —2MSERIEE N -TransformerDIT>a—4 -Fa—5ET
ILTHY., THRRAMETFAMERTLINEBCTEREBELEBIRIERICHIETEET

K

w',ﬁ
T5(&Transformerz{E > T RKEDTXF AT —4%E

ﬁﬁ?%" LI AAMGRKRIEEEETILTHY. 2019

F10HIZGooglel=k>THEERINT-

B Transformer® T a—4% -Ta—45 {E&EHDOET
IWT XD ESIEARFZRIZEICETIIVEREET
BHDTIFEL, HOWHBEAEEBNIEBIRIETF R
MNoTFXFRAMIZE#RT HE—TL—LT—ITIKAS

BEFFETECHEMBYFEELY, /A XEMAT:
XEZTTDELWXEIZETY H-ET, XARERELE
XEERICEWTAEEREEVENEERSTS

] 774/9'-1—:‘/7‘"6‘(& BEDARRY (FAER. E49.
N, REPHF)ERTTB"TLI1OR"ENSS
RNWEF =T —3EFETSHLET,. —DODETIL
THRBARIIZEWVERETRIGTES

B GPTThfew-shot learning T R 1E 2 X V231 It \]
gef=h. RELGHI(shot) DIREARDON  F-GPT
FANDRIAKBDEEZFRTLHNETHLMN. TS
DEINZANEE N DOREFZRZTREREA LR TIEELY

BT5(FTL IR FERZE T —ADERBRHAKREL

W /NS A—2%(IT5-BaseT2.2{8. T5-11BT110f8
32 TEMOABMHTEEALIZHFHERO N v 3T EZ DER)

1 %=
TS5(CLBTFAMSTFA MODZE R

translate English to German: m

That is good. Das ist gut.
T5
=i AL TITY
sentiment: $HIJ_?E
This food is very delicious. €7 Positive
\/

TVIADA(FAIDIER)BNEZENT-THFRACDAANS,
ZDRAVIZHIGLET XA ATES

T5(C&BFEMFBICHITE /1 AFREDNE

TTDXEIZ/ A XEMAT=1KRE TSelf-AttentionZ £ 1T

BRAE /T E RIT=-F352ENL ETH/ITHREILT=
=0 MASK A&z i

‘ JA ZENA X ELADISES

IoaA—8MoRITESNE-XELEDXRKEN S, /41X
ARESNETDXEZELIETT S

EEE /DI RIT=IRR/NEIETHZNLT/IRE/LT-

KEDBEHEZSHELLEVTED S RDEEZF TS
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1-6. TXANRAZ VT ERBRBEEEETIL
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KRREFETNOAIED T

BERTLGPTLETSIE, AttentionD LA 1= 1FZ AL =Transformer& L\ 7 —F T F v
[CEIE KEOTHFAMT —4 oA ANG EBREEREE L XABREEETILTY

Iranstormer

I a—48S Toa—4-Fo—F&s TIA—FEHS

BERT ‘ ‘ GPT
X AR ER AR 5h A ‘ TS5 ‘ XEERIEH
HoWP B2 IH G
**E*E:u nl:l:ET}l'

(LLM : Large Language Models)
KRG THFRANT 3y bR EL-AANGEEETIL
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KFUREBETNETFANAZ) DXL

KRB EREBETIVETXARAMNIA=U TR EBLETXFRANMT 2D S EFERZBMEL
FREBREVVSERTIIXEBELEFTS., ThTNOBEHOARICIIRESTEVVAHYET

S5t e O 15 KHAESEET)I FEANAZDY
F& SR S>3 E D K FFEAM =YD EEI R
el e | XEAE BEA, XEER. BN | BEAEOEH- B, BEOL
' Rk BRGE. HEER. SEHER | T—b-vv L. R OB ERE
BiE gy
FREFRRDAX | (FHNTIREDLDOABIERERIZE | (PO TYMNIBBRERDO-ODDOER
NCE B EE ) R EE AL IRM)
AR A 55
"""" (HERI OB ERRH) (5 5 (D B EE (D B A 1)
. BENBTER N —F REDTEANF—F
ANT—HRE (DI HIEHY) O H BRI BB L)
v - ETER EE=HY
"R (FERMERIZ LB ) (G EHRAT 1= & % 5 L AT HR1E)
AT {18 B T4
BEGEOME | (SEONRANANEEENSEL | (BEOTF—Styh T AEEO
S 8RB A ) A OB % IR R BE)
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6. 1Y A NER/RDT-HDPLSAD T E B
PCSAC&differential PLSA
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PCSAC&differential PLSA
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	スライド 80: 膨大なテキストデータをトピックに変換して解釈を容易にし、テキスト情報内に潜む要因関係をモデル化して、ビジネスアクションに有用な特徴を把握可能にします
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	スライド 92
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