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1. https://www.businessinsider.com/chatgpt-creator-openai-talks-for-tender-offer-at-29-billion-2023-1
2. https://forbesjapan.com/articles/detail/69210
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1. "Expectation—-maximization algorithm®,
https://en.wikipedia.org/wiki/Expectation%E2%80%93maximi
zation algorithm

2. Blei, David M., and Michael 1. Jordan. "Variational inference for
Dirichlet process mixtures.” (2006): 121-143.

3. "2.1. Gaussian mixture models", https://scikit-
learn.org/stable/modules/mixture.html

Copyright 2024 NTT CORPORATION

27


https://en.wikipedia.org/wiki/Expectation%E2%80%93maximization_algorithm
https://en.wikipedia.org/wiki/Expectation%E2%80%93maximization_algorithm
https://scikit-learn.org/stable/modules/mixture.html
https://scikit-learn.org/stable/modules/mixture.html

B. EZEBENTETIL (7093)

Copyright 2024 NTT CORPORATION

28



FEBERETIVICDOWNT ©) NTT

. /xFH““%ﬁﬁb\_CEEBZ:ETJI/Z”““@'%——f@% AR

IE.IIRTEODT Qwﬁiﬁ’i”““?%;tb\j ELIRDIC

« KEECIEHFITFEEFEETOREULICDWTERAL. HUL\T
—FDEOD4DODZET) I/%DFE:HH 3_5
Variational Autoencoder (VAE) [B1]

Generative Adversarial Network (GAN) [B2]
Flow-based Model (Flow) [B3]
Diffusion Model (Diffusion) [B4]
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o EEDEZ y = fu(x) TITUT DITHDFE

- BIXE. BNEMN2EBD_1—3)L=7*%Y hJ—2 (NN) [FT&EE
y SEHCBAEL (ST FA1 REEIRE)

X hq h,
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CCC. )\ AXA—FLTFEE
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« NNIZERFER TRmEIR/ (TA—FZKDHDZ ENTERVTZH,
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. Variational Autoencoder (VAE) [B1] (&, &—%4 x OWEXR
po(x) Z=. RIRTTOBEZE z ZFHWTC L THEET D

Zp(x) — /p(a:]z)p(z)dz
po(z) = / po(|2)p(z)dz ZDEDEETIUL

> -4 BHHT
o+ x WNEHEDE;, 7 1—4 EHRIDMII TR TERSND

po(z|2) = N(z; u0(2),05(2)), p(z) =N(z;0,1)
HIOZXDMOEE e TE I DSNN EEH T A0
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« VAEZEREBEOHD EESETILEHRRTES
%H'Jﬁﬁ p(Z) 73\‘90)-5'/7“/ Zg L_CE(L_j]'jXﬁﬁb\yQig

BD(E L - o Dizsd, EREOH D ZEREETILEHFRITES

) %;N(w;ue(@)mg(fe))
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FHEICETE I BIEOHICIIKEIIC 2, ZH>TILITBIRNENSG D, STERIK
MIEFE(CELN
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¢ TIT. [WHAEEHRDORODICTFEDZED FFZEmKNbdDd

log pp(z) = log / po(x|z)p(z)dz T>O—4 qu(zlx) [C&B
importance sampling
gy 2|z JensenDAEFR::
po(z|2)p(2) XTER AN D3R
>| [ lgs(z|x)|log dz
[ poterelied™ 2
Reparameterization p(2)
:/q¢(z\x) logpg(x\z)dz—i—/qqs(z\x) log dz
gy (z|z)

i | “

| HOZNTELIE E

~ £ D logpy(xlze) —[KL(gs (212)lIp(2))] pamst et inrie
(=1

Trick (#&h) C
= Lvap(z:;0,¢) | 2~ 45(2(7)
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o D10 p(x) (CKD log(x) DHEAFHEX TFEED LR ZHFD:
Ep(x) [log(aj)] < log<Ep(az) [ZU])

SEBA: log(x) D x* = By [x] (CHITDIEHR g(z) = a + bz
g(x) = a+ bx ZRHUNT FEEHBIZL

Epz) log(z)] < Epzy la + bz]
= a + bE, (4 [7]
= 9(Ep() [z])
= log(Ey(2) [#])

v

*
1. https://x.com/daiti_m/status/1798336240858849432 xr = p(a:) [CC]
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Variational Autoencoder (4)
« IT>O—HEEHADADMTETIVEENS

19 (2]z) = N(2; g (), 04 (2))

« COB, I>A—INMDYTILIELTERTAHETED
Reparameterization Trick EMEEN D TFE [B1]
I> 10— ARETCRELT DIEHICHE

20 = pg(e) + € © o (x)
e ~ N(€;0,1)
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4 Sty D = {xq, ..., xyHTH LT N\
nEODEﬁ_F%VZE—K{I:@“%g_ch‘CVAE’i“‘*“‘C‘aF5

max— ZﬁVAE Tn;0,0)  HOZDmELEE

0.6 N PR T AR
1
Lvag(r;6,0) = 7 Z log pg(x|2¢) - KL(gg(2|x)||p(2))| < log pe(z)
(=1

o FRBERETIVEHELEDTENEHL L
o VAEDLDIT, LWNIHEN (CHHLEZETE T DHNER
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VAETAR UEMNIST (FEZEF) Dk (20135Ks1) [B1]

2009222208 \
1549117194 LTI N
§9762832%2¢9 1. BRIDM p(2) N5 2z, &
14986147067 =357
59717999106 2. 71— po(xlz,) H'5
6227206248127/ > — KT D
1592461363

1939792939 ¢

15%r5apieq  polel) = Nzl o30)
28728716221

NOTE: VAEFFZ UL IV MMDESFILEEARTEMGE (FKL
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Generative Adversarial Network (1) ©) NTT

« Generative Adversarial Network (GAN) [B2] (&, 2D®D
—_a1—3)bxwv b J—72 (Generator & Discriminator) ZH( )

[CHNEDTET. ERETILOFEBZITD

Generator:
JAZAWBT—S%
9D

‘

Random
noise
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|

Discriminator:
F—AEEKREINTZ
— S —A%ZHETD
Discriminator
R N\ Real
> I @ E— {Fake
Fake image DiscriminatorzBgd K5 (cC
Generatorz=xE89 B

N\

https://sthalles.github.io/intro-to-gans/
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Generative Adversarial Network (2) ©) NTT
« BEODMZ p*(x). BWRTOBENIADMZ p(z) £F D
« FJZ. Generator Z G(z). Discriminator Z D(x) £ 95

« DK, ¢ & D (FTFEEDOHNREARDREIETFETED
D (LAY B|AMLE 6 (CAIT BRIMEZREICITS

G D

minfmax(V (D, G) = Ep- () log D(x)] + E, () [log(1 — D(G(2)))]

205 2RO BERIEER
> T—5 x EEMT—H G(2) ZRAITEDLDICFH

B> D ZBR9I KDIC ¢ =F&
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o G WNEHRTBDT—HFDTMZ pe(x) EUERF. &8 D(x) (&

Tt CTH5RB5NS5:

p*(x)
p*(z) + pa(x)
CDEF, BRIEE V(DY 6) (& ps(x) & p*(x) DT> -
2V VBRELIES <00 & p () [OEOTBESFELTNS
1
IS(p™(@)[lpe(@)) = 5 KL (p"(@)[Im(z)) + KL (pe(2)|[m(z))}
m(z) = LD 2 pal)
2

D*(x) =
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GANTHAER UJZMNIST ECIFARLO (20148 sR) [B2]

NOTE:
o GANFT—HDERETEDN . T—HDHERFHE TSRV
o Flo. EmEEIEVD. FENMRRELWVDREENHDD

Copyright 2024 NTT CORPORATION 45



Flow-based Model (1) ©) NTT
« VAEEGANICIZZNZNTROLSLREN G S
VAEZED TRENET 30, BEREREHETEMR
GAN(FERMEBFEUVWN, T—YDHERZSTE TSR
ﬁ'ﬁgb\ =) _CL\T

- Flow-based Model [B3] (&, T—4 x EEIRTTDIHI IR 5310
p(z) ZRAAE L. £HEEBEE f(x) ZBRWTOMZHET D

2= fo(x), ==f"(2)
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Flow-based Model (2) ©) NTT
. DHIE 7= f(x) & p(2) BAWVT. HEX py(x) (EFLTEIITS

Jo
det(@x)‘

ae>y>
(O ETHDITHI)

log pe(x) = log p(fo(z)) + log

« POACTINHETENERAHTN T4
—RRBY/REAZI DT IE 7 > & E T DDIFE L LY
TOAET7NETE LI K RIRDDEVEERZEE X DDHFlowDif3
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Flow-based Model (3) ©) NTT
. PHHOFIE LT, FiddDCoupling Layers [B3,B5] & X3

21.d =|T1:q4| T—7% x Rt d T2 DICXLND
2d+1:D, = Td+1:D, @ exp(so(r1.q)) + to(x1.4)
R4 - R* O{EENN

« COF, YOETHIEITEETEIETES exp(s0 (1) 0
T=ATMN&ERBDDT., TN REEICETETESD { | ]

0  exp(so(zra))a

821;d 821:d \/
82 L 8ml:d axd_'_l:Dm L [ 8 Id 0 ]
Apr 8ch—lzDgg 8zd—|—1:Dw T Zd+1:Dy .
ax 8wl:d a$d+1;Dm Bxlzd dla’g(exp(se(xld)))

C O FIRDETBIE T COK
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Flow-based Model (4) ©) NTT
« KDT. logpe(x) (FTFEETEIETE. AHEENOIEE

log pg(x) = log p(fo(x)) + log |det (diag(exp(se(1:4))))]

= log p(fo(x)) + log(exp(tr(diag(sg(x1.4)))))
T

— logp(fg (m)) + Z Se(iUl;d)j det(exp(A)) = exp(tr(A))
J

o FT—AERIE. FEREEZRAWNWT /A X z~p(z) NBSERT S
L1:d = <1:d
Ld+1:D, — (Zd—I—lsz — t@(xlzd)) ® eXp(_SG(ajl:d))
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Flow-based Model (5) ©) NTT

Real NVPTHRk U/zCelebA & CIFARLO (20174 KFsR) [B5]

NOTE:
» Flow(dVAEX D EEREENE <. BE(CHERZROSNDIDTEENTLZ

(GAN or Flow EWDHRNIED )
« RmEUT, REFIDEITTERRENDMELS . ZERICTDIVENS DD,

STEENMEXRICIRDTENDITEND

50
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Diffusion Model (1) ©) NTT

. Diffusion Model [B4] (&. T ATV ITWNFTTmdDFT—4 x, (C
I ARXZRRICHNR. HOXBMICREDS ) A XCERTBDFE
J A X%z INZBINEHFBD@EIZEZLEL (Diffusion) &ML
« TOWEWMEITOICET., JAXNBTDT—HFZEETTED
J A X &BFRETDHEABDBIERE /)  AbkZE (Denoising) EMESRN

pGXt1|Xt
(xr) — - H@ @% H

\__—’
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Diffusion Model (2) ©) NTT
T4 xo DHER pg(x,) ZTRTHET S

po(xo) = /pe(fBo:T)dxlzT

o(xe—1|ze), po(Ti—1|xe) = N(2p1; po(xe, 1), Xo(xe, 1))
I E DB EHETE T DNN

o FT. IESNIET I DHERZ T CTHEHE T D

pe CU()T

||’:]ﬂ

q(z1.7|T0) = Hq ze|lri—1), qxe|zi—1) = N(ze;7/1 — Bewr—1, Bel)
B.: J\A)\—)\S5A—4
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Diffusion Model (3) ©) NTT
« COOB. EDTRIEITEL TKROHEND

log pg(xo) = log / po(zo.r)dx1.T D q(x1.rlx0) (LD

) importance sampling
po(xo.T)

q(xl:T‘wO): ) JensenMAET:

= log EQ(ZBLT |z0) [

_ - 1% HR/SE) (D32
> Ey(z1,7|20) log Po(Zo:T) XA (BAFFE) D3R
| q(z1.7|70)
p@(%—l‘iﬂt)
= Eq(arrleo) |logpar) +) Ay
t>1 -

= Lpppm(xo; 0)
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Diffusion Model (4) ©) NTT

« COENTHRZANEHITDE., TEDKLDICERIETED
%H%Y('J t DF—4 x, ([TAFINEND /1 X%ZNN ¢y THETETDILDOFEH

—Lpppm (o3 0) o< Eyy1) p(e) [HE — €0 (@% ™ \/1_—ﬁ6’ t) HQ}
AN

Algorithm 1 Training

1: repeat a =1-F
2: xo ~ q(x0) -

3t~ Uniform({1,...,T}) ar =] e
4: €~ N(0,I)

5: Take gradient descent step on

Vg ||€ — 69(\/54_,5X0 + vV 1— @tE, t)”2

6: until converged
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Diffusion Model (5)
. F—45 x, DERETFROFIETITNOND

Algorithm 2 Sampling

1:

4:

5:
6:

x7 ~ N(0,1) ﬁ HOIZDFINS S A X xp HER
2: fort=1T,...,1do
3:

z ~N(0,I)ift > 1,elsez=0

Xt—1 =

end for
return xo

\/% (xt — \}%eg(xt,t)) + 012

B e

T ATV IMNFTT /A X ="BRE
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Diffusion Model (6) ©) NTT

Diffusion Model T4 pk L /=CelebA & CIFAR10 (2020FKrsR) [B4]

% S - E !H
ﬁl!k e \ﬂﬂﬁlilﬁlﬁﬂlﬁﬂ

NOTE:
« Diffusion(ZIER (CERBENE L. 2024FBETT I 7 MR AHF—R
e« —ATC. ATYVIYAXT %Ké‘(@'%%\%b‘@@ STEEHKREL)
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F & &: FBERNRTETIV ©) NTT

o FBERRETIVLE. ADORXBMIREDS S AZANE., EOXDR
H%T?—Q%E&?éﬁ[%é%%fimé
+ VAE: JAXZ E[CRMSEDTEHREL. F—I=ER
GAN: J A A5 F—A % EEER
Flow: J A X &5 — 9@£$%@A%mmt — %R
Diffusion: /A X&H{RRICBFEEITDCET. T—F=5ER

+ TNTNDETIVZ EICRAMET DHEZIRUTND
ERTREGH, DEBERILOCFE. DEHTHECHE. e

- IRTEFRDStable Diffusion [B6] (& VAE + Diffusion
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fhE: KA TS DN DILE ©) NTT

o Ffc MEZSNIEEETDT—H x D71 pg(x|c) &. =5
'ﬁ%ﬁﬁ&u}d\

SFE T UTDFRBEKET ILIEE TR E oM (CHLER AT HE

M cEUT T—INBIDISR (FESHFOERMGRS 1] 12L)
™ F 9%%@%@'5?:‘:7\ b (BIRE THH IR EEEDFFNVREARER(C
@5 “ARDFENMMEDH] ) REMNEZSND

CLIP [B7] EMHEINDTFHFR MEOIAHETILZAND ZET. BUIERER
(L_ﬁ L/jr_%'ﬁ: C b\ bﬂ%

o KRRIREHRT —Ftzy NTCLIPZAWVW TR IS DmeFES
9D ET. Stable Diffusion® K DIREHREMND AIEE & 78D
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SEEFTIICONT ©) NTT

A x ([CHITBDHES y DMK Py(y|x) ZHET DETIL
. SHEFEREMBNIRRDIED. FEEBERTTILEZBRRIREEZRT

20174 (CTransformer [C1] IY&i5 L. REEMN(CEL U
. SEETILOSIFEBORROIER [C2] (2018)

y  KIENDZERIRT—StY hCEEBET/LESBFFEEINd. L2
DIN)INTEFT—HF(CLKBFine-Tuning CafBEZIEK TS

.  FERIFEEDTransformer (BERT/GPT) &5 (2018)
»  BERT [C3] (FTransformerd® T > 1—4 80 %=FEaIFB UREETIL
»  GPT [C4] (ETransformerd> 1 —45 83 = E/aFZ UIEEFTIL

o DIBFHRAIRETILIELS
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2021

2020

2019

2018

st JLODEE(L (2017 - 2023) (©) NTT

Evol Utlonary G BardG (GPT-4@ M [Jurassic-2&2! [CLaude) A
Tree LLaMAoY
OPT-IMLI#N o
_ ChatG@@ BLOOMZ|%@ Galactica 00 @@ & -
- o>

DO inend G

= G
Closed-Source Ty PaMG
[Chinchilld®
InstructG GPT-NeoX[a]
ST-MoE G G
S| Ao\ EaferOf BRI 05( T ) ferergm
b
GPT-J[a}
GPT-Neo[®)

W DeBERTal GPT-3 &
ELECTRAL ]
AT TS
M e @Eg WO
RoBERTa /) A— A5
@ GPT-2/%)
&qu
BERT[ ) e,
i PT-1
m Ai2 Encoder-0n Ly Decoder-Only . @
—
GloVe)

https://x.com/DrlimFan/status/1651968203701231616
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Transformer (1)

o EMHIED Po(y|x) ZHNDT DIz
DZ1—3ILx%RY NI —DDiEE
1. XE x,y ZNT NUVICERT D (ENEen
ex, ey £9D)

2. RN e, ZL>A—4ICAS

3. I>O—5DHENERT ML e, #2757 1—4
(CATD

4. FHISHER Py(y|x) Z51T8

e T>1—4&E571—4(4. Attention&
WOHRIBEDEEZHNTULD
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©) NTT

S Output — »
~
T>O—4 | eovavies 7 11—
'
I
I
I (((Aogarvom
| Feed
I Forward
e I ™\ | Add & Norm |<_:
gy o Multi-Head
Feed Attention
Forward D) Nx
|
N | Add & Norm
X Add &Norm J | | Maored
Multi-Head [ Multi-Head
Attention Attention
T || T
o J 1 — )
Positional D | @ Positional
Encoding I Encoding
Input I Output
Embedding I Embedding
T
Inputs Outputs
I (shifted right)
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Transformer (2) ©) NTT

- AttentionldZIU Q. +— K. J\U1—V 5 TFiE%Zst8&

QK"
Attention(Q, K, V') = softmax( 1%
Vg
Attention(FFEAT T O b [C5 S S
1] 5o§tm«X<Q& k+ J &13 v softmax(QKT)V
- Q & K DEBEZENTETHEL. JL, Z
BEHELTV (CHHITTWD sS4 ,
¢« Q & K BMUTWBERE v H /% iy
TDHOFRFHTLD V458 i
o W(TBITULVRWVERD(E 0 (C1RD Edg}é)i@»@» —l—“ ‘
« CNIIEFE LR UtkgEZFD e 5owce_~--§---;
i gt e, e S

He loved to eat .
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Transformer (3) ©) NTT

Output

« Self-Attention (& Q = K =V (MAttention Probeilies
.  ANHRDOEREBZN MO TOBEZRICH L TED
EERELU CWLWDIHhZETE

e« TIT>—4¢EFTI—SDYERIZSelf-Attention L i”ewea“_ )l
_ _ ﬁ_&jﬁi? :
e Cross-Attention (& K =V OAttention el |
© QK ECORERBELTINEE v - | |
. . - . N | “hemon s

- TO-YDZERBEMUREE @ T I-F DA, || &=| == ||

K; V b\‘I\/:I _g\o)lljjjj@cross_Attentlon Positi::al )_ = = e Positional

Encoding 'y X Encoding

Qutput

« Attention ZEXDEFTIL TCEtEIT D& I i

TE5(CHREN ENB (Multi-Head) pus e ight
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©
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e e
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Q. Jids Jids
£ si si
1
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Transformer (4)

Self-Attention®: making&more difficult/h\BE:E L TLVD EHIlT [B1]
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Transformer (5)

©) NTT

« Attention(IMERDEEETILELEART. FEEoFIEHHD
RFEMROIEZ "9 & XFIIANDI=E S BENTZER D OMFEI R ZRNER (C

RADZENTED
HAED U9 & XFHEARICTH U T

R (CEHETES s, WHIIC

YIENBEIEETH D ERDEFBETILLDEE

o Transformer(12017ﬁd) ZhF. P

EE UR ;un:ET) I/O)Eﬁgtfd\j 7_

kENER C AT DR THET

TO%. FAFBOERM [C2] >, FRFABOI>I—4 (BERT)
[C3] &57O—4 (GPT) [C4] IWEIB L. RFIREBETI/INEREE

Transformer®zEifll(& [C5,C6,C7] =&8g
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BERT: Bidirectional Transformer

©) NTT

SR FFH NI -4

BERT [C3] (X FEeD2F AT TE
Masked LM: ¥ RO ETNEXENS

TTDOXEZHET D

Next Sentence Prediction: 2DDOXEMNS X SN, —HADOXER.

ED—FHDIRDXEZICIED TVDIMNEDIHZHIET D

/

Masked LM \
The capital of France is [MASK].
v
BERT
v

\The capital of France is paris./

/- Next Sentence Prediction -\

The man went to the store.
He bought a gallon of milk.

v
BERT
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True or False

o /
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Generative Pretrained Transformer

B LI > TULWBESTIL (EHEF(EFine-TuningHh'ailiz)

« GPT-2 [C8] > GPT-3 [C9] & C. TE(F GPT-40 (

O) nTT

- GPT [C4] FSERIFB N I—HT. ARREEEEFTILD

Y EL /N

Text Task
Prediction | Classifier

— N\ "

Layer Norm

()=

Feed Forward
12x —
Layer Norm
@)

A4
Masked Multi
Self Attention

Text & Position Embed
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Classification | Start | Text | Extract H——{ Transformer H Linear |

Premise | Delim | Hypothesis I Extract |_

+| Transformer H Linear ]

Text 1 | Delim | Text 2 I Extract I—

Text 2 | Delim | Text 1 | Extract |—

Entailment | Start |
| Start |
Similarity
| Start |
| Start |

——| Transformer
Linear
—>| Transformer

Context | Delim | Answer 1 IExtract|

Multiple Choice| Start |

Context | Delim | Answer 2 |Extract|

| Start |

Context | Delim | Answer N IExtract|

—>| Transformer |-—| Linear
——{ Transformer H Linear
+| Transformer H Linear

CNB5DA X CFine-Tuning
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SEETI/VIISEBOERESTIL
B & SEIFBHIRRDIzH. FEERETILEFRRDIBEZRHD

+ Transformer(d., SFEDFHISHERZHEE I STZHDNN

Attention&E WD FE(CZBEEZ BB CET. XERNDBENTZAIED
IFRGEEIEZ D ENTIgEE I D . FIehFIETENBIEE(C
T>0—A%ZFaFE UEBERTYY T 1—4AZFEa1FZE UEGPTIE. #R4
TR X TEUNEREZIZER

B CGPTIFIIREDOAMIESEBEEST)LICEREASNTLS

« KFMREFEEZI/LICDWVTIE [CL0,C11] Z58R
RENFEENDHFLIOT, BHOEREFCERVNEBNET
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B BHEICEEETIIZERVLZL ©) NTT
- EROEEETILOFBFIRGLUTOBEDEHMIC O

1.
2.
3.
4.

PyTorch/TensorFlow TR—X E1IRDETILZER
M CWSEFNFEFBFTETILOEHZHHAD
AN DORTUEES) LD D DA Z R
DataLoaderf>Loss. Optimizerz=ix

« & Hugging Face [ZCNSOFEZRB{LT DT2HDS X7 A

Z< DEFIZDI\=UTz. fFfi—=nilc1 >3 —T 1T+ Azigt
FERTIL—ALAT—2 (PyTorch/TensorFlow/Jax) OHR— ~
FAIEZBETILNEHNSNTUVDIET)L/ T DI
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Hugging Face [CDU\T © n1T

» & Hugging Facel@S5 75U/ IO R AR [C12]
« TransformerkM>A IS5 (A>2AF—T A R) (ETEEDED

) Transformers/% Tokenizers (Transformeref%) < ABBN
) Datasets (NLPRDFT—5twv )
! Evaluates (NLPZRODFHIIERR)

) Accelerate (TransformermiE(L)

- Fz. BRIFEROTETILEHEIDIETI)L/\ T, 7 —4
y MBIty N\ TJREDITIS AT ABIEM

P
e ==

O

DY >T)L2— (& [C13] THIAAEE
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=)D —3: BERTICK D XERIE ©) NTT

« BERTZRWT. [FAFEFRMNZESTZ] EVLWDANTXEZ. [T
(FEFRNFETC] EVWDNEREIEIET D
BERT(XMasked Language Model&EL\ D, YXATE=Ne =057t
Dh—D>2ZEETDIRXRTTEIFEENTHED., XERIEFER

/- Masked Language Model \

The capital of France is [MASK].

v
BERT

v
\The capital of France is paris./
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W DHRN

ANXE

tokenizer

transformer

7]

Loss
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Bl FLFEFE e =2

FERESRfRAT + RO ML

Embedding + Encoder or/and Decoder
S[E(IBERT/RM TENncoderdd+

Bl FAFEFRMF =T
N l’73\52’5“_01\51@%./:.—\(thossi—s.'j:'.é
=&, FB(CHIHTIRE
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shell
$ pip install transformers torch ipadic fugashi

from transformers import BertJapaneseTokenizer, BertLMHeadModel
model_id = "cl-tohoku/bert-base-japanese-whole-word-masking"
tokenizer = BertJapaneseTokenizer.from_pretrained(model_id)
model = BertLMHeadModel. from_pretrained(model_id)

wrong_text = "FAIXEFRMNEEI"

wrong_tokens = tokenizer(wrong_text, return_tensors="pt")
logits = model(x*wrong_tokens).logits

correct = tokenizer.decode(logits[0@] [1:-1].argmax(axis=1))
print(correct)

shell
(X B AN FE 2

Copyright 2024 NTT CORPORATION




11— R (1)

shell

$ pip install transformers torch ipadic fugashi

WMESAITSIDAA =)L

transformers % Hugging Faced=>-1JSU

torch @ transformersdbackend
fugashi BAGER RERAETEs (MeCabdD S W/ (—)
ipadic MeCab(CHEIRFFE
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1— Rfigsh (2)

python

from transformers import BertJapaneseTokenizer, BertLMHeadModel
model_id = "cl-tohoku/bert-base-japanese-whole-word-masking"

tokenizer = BertJapaneseTokenizer.from_pretrained(model_id)
model = BertLMHeadModel. from_pretrained(model_id)

dlnl

Eﬁﬁ = 5§:ET)|/@|:A, 37'

BertJapaneseTokenizer BERTMDHAEER Tokenizer

BertLMHeadModel BERTDEEEST )L
model _id 7))\ D ([CEERSNTLDET) I/ID
from_pretrained EHIFEFDtokenizer/model D33k
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—_ . %< DEFILHEEST
€7 I)VI\ND (1) B, ZEMRTN EIEE

~. Hugging Face earc els, 1sets, users Models Datasets Spaces _ots Docs  Pricing ~= Q
Libraries Datasets Languages Licenses Models l Full-text search T Sort: Trending
Other

s. stabilityai/stable-audio-open-1.0

Multimodal :ET) I/ID
[ Image-Text-to-Text ® 2Noise/ChatTTsS
Visual Question Answering : k
> Document Question Answering & THUDM/glm-4-9b-chat
Computer Vision Shae ‘ pdated 2 days age
Depth Estimation %4 Image Classification
= openbmb/MiniCPM-Llama3-V-2_5
Object Detection 74 Image Segmentation uesti / ;
Text-to-lmage [ Image-to-Text
® Image-to-lmage £  Image-to-Video % Qwen/QwenZ-?ZB-;nstruct
Unconditional Image Generation |

51 Video Classification G Text-to-Video « meta-llama/Meta-Llama-3-8B

Zero-Shot Image Classification Text Generation - Updated
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EFIVI\D (2) 7—+7F v FIE LR
F_Hty M —ETONS

o meta-llama Meta-Llama-3-8B T Qlike 4«

[ Text Generation % Transformers & Safetensors () PyTorch @& English llama  facebook meta llama-3 @ InferenceE text-generation-inference

& License: llama3

# Model card ’I= Files and versions Community H & Train v </ Deploy v 2 Use this model

2 Edit model card

Downloads last month A/\/\\/\/V\\
3% You need to agree to share your contact information to access this model 1,038,986

The information you provide will be collected, stored, processed and shared in accordance with the Meta Privacy.
Policy. & Safetensors ¢ Modelsize  8.03B params  Tensortype BF16 7

)

META LLAMA 3 COMMUNITY LICENSE AGREEMENT
[ Text Generation
Meta Llama 3 Version Release Date: April 18, 2024
Model is too large to load in Inference API (serverless). To try the model, launch it

on Inference Endpoints (dedicated) instead.

"Agreement" means the terms and conditions for use, reproduction, distribution and modification of the Llama

Materials set forth herein.
"Documentation" means the specifications, manuals and documentation accompanying Meta Llama 3 distributed

https:// i ) /get- " -
by Meta at hitps://llama.meta.com/get-started/ B Spaces using meta-1lama/Meta-Llama-3-8B 100

v Expand to review
¥ eduagarcia/open_pt_llm_leaderboard % Omnibus/Chatbot-Compare

v Expand to review and access
P ~ Ateeqq/Meta-Llama-3-8B-Instruct
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python

wrong_text = "FAIEFERAEE"
wrong_tokens = tokenizer(wrong_text, return_tensors="pt")

logits = model(x*wrong_tokens).logits
correct = tokenizer.decode(logits[0@] [1:-1].argmax(axis=1))

print(correct)

NERIE

21T ANXED b= AL (=FEREZRFENT+T ML)
317TH BERTICAAUL. 7 (logits) ZEUS
447 HhEXECTI—R
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« IRTOEFTILIE nn.Module ODF TSR fzsb. PyTorch®d
Optimizerz{£ > Ce&E{LRIEE

« model.forward (ClabelZz5XxN({LlosszitB& LT NSD

label_text = "FAILEFRAMGFE,"

label_tokens = tokenizer(label_text, return_tensors="pt")
loss = model(*xxwrong_tokens, labels=1abel_tokens.input_ids).loss

print(loss)

shell

tensor(15.4039, grad_fn=<N11lLossBackwardo>)
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& & &: Hugging Face AP ©) NTT

e F&&
1. EFIJ)LIDZIEFE L. tokenizer&Emodel DEFIZEERTET )L Z5MHAD

2. AIOXEZ =02 4L. SNILEEBICETIVLICAT
3. 851fzLlosszAL\TCOptimizer CeiE L
o SEIIXERIEZMCUEEL. MDY X T(CEILARIEE
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m summarise this article https://www.nytimes.com/2023/03/11/technology/chatgpt-prompts-
to-avoid-content-filters.html

The article discusses how ChatGPT, an Al language model, is being used to circumvent
content filters that are designed to detect and block certain types of content. By generating
prompts that are less likely to trigger these filters, ChatGPT can be used to create content
that might otherwise be censored. While this technology could be useful for those seeking
to express themselves freely, it also raises concerns about the potential misuse of Al-
generated content, as well as the difficulty of regulating such content in the future. The
article concludes by noting that there is still much to learn about the impact of Al language

models like ChatGPT on the way we communicate online.

https://upload.wikimedia.org/wikipedia/commons/3/3a/ChatGPT _hallucination.png
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1. Reinforcement Learning from Human Feedback (RLHF, 2022) [D3]

2. Selective Amnesia

Copyright 2024 NTT CORPORATION

(2024) [D4]

92



RLHF (2022)

Il ]]I||I

UII

Step1

Collect demonstration data,
and train a supervised policy.

A promptis
sampled from our Explame moon
prompt dataset. landing to a 6 year old
|
\J
A labeler
demonstrates the @
desired output 7
behavior. -

Some people went
to the moon...

This data is used o=
to fine-tune GPT-3 ./')?.5{\.
with supervised \.\Séf/
learning. 2
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Step 2
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Collect comparison data,
and train a reward model.

A prompt and
several model
outputs are
sampled.

A labeler ranks
the outputs from
best to worst.

This data is used
to train our
reward model.

Explain the moon
landing to a 6 year old

Step 3

Optimize a policy against
the reward model using
reinforcement learning.

A new prompt

: >
is sampled from T
the dataset. about frogs

|

\J
The policy -

enerates 2o

g S
an output. \.\52{/

|

\j

The reward model

calculates a ././\?5{\.
reward for W
the output.

|

\J

The reward is
used to update
the policy
using PPO.
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Forget '0' class

Brad Pitt wearing a santa hat

Original

. Original Ours
Forget 'airplane’ class

STL10 DDPM Added by authors for publication

Copyright 2024 NTT CORPORATION

94



SZX#kD O)nTT

1. Ji, Ziwei, et al. "Survey of hallucination in natural language
generation." ACM Computing Surveys 55.12 (2023): 1-38.

2. Nalisnick, Eric, et al. "Do deep generative models know what
they don't know?." arXiv preprint arXiv:1810.09136 (2018).

3. Ouyang, Long, et al. "Training language models to follow
instructions with human feedback." Advances in neural
information processing systems 35 (2022): 27730-27744.

4. Heng, Alvin, and Harold Soh. "Selective amnesia: A continual
learning approach to forgetting in deep generative models."
Advances in Neural Information Processing Systems 36 (2024).

Copyright 2024 NTT CORPORATION 95



F & - BRENE (1092)

Copyright 2024 NTT CORPORATION

96



8

©) NTT

e RETILICEAITDTEEDREYIICDWTERBUE
SRETILOER /| FEEEKRTETIL /| SEETIL / £ETILORBIRES

IRTEDERMALIIIERE (CHEH (TR D TLDDT. Hs57/<

RO EE(F

AERFHTAA—2URD (BIREDA S TORLHELLE)

« ERAIEERETILOF Y I FEFTIVDAXET —HDE
RBE CHPULERNLC EEBRUES, BHORNEFATHED

ARERETIL - RKERT—ITTHSZZDH U =HDD

=23

o HERRAIDFEEIC(E. ARBINSDT 1 — RNy IMHE

SRIEMAINBEYREIZZITADLDCT D, BEOMESZTZNDLEE

DIRARNEE(CIR DT D EFE

Copyright 2024 NTT CORPORATION

97



