o FR
Pay Attention to XS

SEBETIV

~EYIAM)—bekiTEHEZZITIE~

BEFER —MEE B A

wa

EREFRET IV LI, ANSNIALEDLEN S, MR O EITH S X2 BT 5.

RRIC A LHIBE L NS SHEET LD ETH S, LEHE

HETILE L TROAHRTEDIE

OpenAlA* 2020 4EICHXK L2 GPT-3 L MIEN B ETILTH B A, ULET LD ) — A% HL
e LT, Hik EMMOERSHEET LN ) —RAEN, SEHRSHEWHZ A Z7ICBT5ETIL
DIST =< AME U S NEWVIHEE THH SN TV 5, ARTIE. BT TILOHHE
FICOWTELHB L BT, FORENZI—RT— A, BA TOEHATRENE OGS

L OTHINT B,

1. 1E C&IC

HH1320204E7 A2 5 20224F-6 H £ T0 24F[.
JapioMIBFATMIZE £ v % =V 2B W T, TV R
Tr—~—EMEhb=2—-FL 1ty bERHOE
RS CEOEWEIR 2 13 U & ¢ 55557 - BIE - 74
FEIZB 4% A LHIBEDAIZE 2 17 75 > Tz, FRIZY
HU TR AL, FFaF F A A VEHEUBERT ©
F%E R O M54 BERT? & H\ /= SDGs - Jifjx 38 BE
TR ORI TH 5 [ Y. Maehara et al., 2022]
N, ZNEVN T VAT =3 =Dy a— 4 -4
POIELZETLEWMHLZEDTHSD, Zhic
N, FIVRATHr—v—DFA—-F =5 h 50k
BELEGPTEHIZRE S ET LR, BRICAEKS
EETILEMHEN TS L Z A, GPT-3D %KL,
ZOFEMBFECONENHEE THELTETHS,
FEHF, SIXAREEETNMCEHIRETHS
EEZBD, LD, KFElZkBWTd, FKEFEE
T OEAEE, &N LT — 27— Z2FIZDONT
Mhds2LE9%,

2.EMEEETIVEIR

B EREET L EIE, OpenAIO GPT &) — X<
RK&END, H2MEROLHEN S ZDOLFITH < X
FHE VTS EEETLOIEE N,

ZDXL DRI, &5 LEDWIZL 5 HigE
(F=2 V) VT 2UHOEGIZE > TITbh
56D TH5, TOMUMIX, BRIGIZIE, 75
FioltH 7 — 2 DZNEFNOHEEN, RIZHhEh
5 HEEICRHAN T AMER 2R 5 Z L1tk - THBL
ENhb, GPTY ) =X\, ZOETLT —
FTIOFXBIITI VAT A= —TA—X—Tbh5
728, VI UATx—~v—Tay 7DOH I Logits &
softmax B CIERIILT A Z LItk - T, ZOffEH
DR ENTHS,

3.GPTU—X

EREEEET L TCIREAH KL DIE OpenAI 3 FE
# L72GPT [ A. Radford et al., 2018] T® %,

1) https://transtool.japio.or.jp/work/

2) Bidirectional Encoder Representation for Transformers DEEFRTH D, £H I 2 b Y — b= b 6w S hiz,
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_ output token
Token probabilities (logits)
Embeddings
EEE] 0.19856038 aardvark
; 0.7289803 |aarhus
Decoder #12, Position #1 0.46333563 iion Bick an awtput
output vector —1 -
..... : token based on
EEFT X = its probability
(sample)
—_— The
L 5 -0.51006055  |zvzzyva
[ DECODER }
.o
[ DECODER ]
<§>
1 2 1024

1 GPTETIVDNXEA RIS (18 : The lllustrated GPT-2%)

GPT &iZ. Generative Pre-trained Transformer ®
IR THD, ET VAN INAEBOLES
ML CEDRIZHE < 74 % T4 2 B & 15> C
W5, 2019 IR E SN GPTO®RET L TdH
% GPT-2 [ A. Radford et al., 2019] {22\,
Tx A0 =2 = ZOEE» 5, OpenAl N Z D
F =TV = ZLEFA TR, BENIZIEET
LEZOFIMT— FEAMEINBIZES> TS Y,
F7z, Az — PR+ =T vy —2fbEhizzo,
FVOFLOFEEETLETTEL. HAELEED
Mea BE'ETANAREN TS, HAEGPT ET L
Tk AHEEDIE, rinnath (IHMicrosoftfl) A3
MAELZEDTHS Y, Ya%ETNME, LMD,
TR HAREO LA ERT 5T N TE D, (ff
v — B — i rinna tL D HARGEGPT-212&k 5 Hi)7)

rinnattMBAAZEGPT-2 KB H

Adi. FEH. TLTAYPICOVTORBO LM
DEZIE. blzLzb1H>TWL%, =L
LIFERE. NEOEEEHEMEENT-H
BETHd, bhibhFTTIZ, IRTOEGmZE
ERETDEMELEDLSICLTEIS

4. GPT-3

EREEEET N 2D & BURPZE D - 72013,
20204F-12%1F % GPT-3 [ T. B. Brown et al., 2020]
DY) —=An6Thbd, GPT-3DFRHEIZ., 7EKkD
GPTETNLEKRELS AT —AT v T LIRICH B,
BERT X GPTIZi& &5 Transfomrer E7 LI,
Full Attention EMHINZ 7 —F 72 F ¥ ZHRHL
TWB7, ETAHA IR =2V EO T FICH
Bl 20 =7y THIEFEICKEET D > 7228,
OpenAlZ GPT IZ Sparse Transformer [ R. Child et
al., 2019] LS T7—FT7 s F ¥ 2RHATIZ LIS
KoTZoOMEZEMMIL L, X2 Sparse
Transformer {236t} % Attention Bk DB IX T &
%, Sparse Transformer Tid. & 5 FFE D E Ik
57T vvavyy ThEERTHE BT ORE
KOEMBEDF = v 7 KR4 Y MU EH LA
(X 212 W ELHT 3 ORLE K 02 h 6 & 0 FifD
4l f5EDNE) . Transfomer Y BERT THWHH
T3 Full Attention L W) X A=Ak, A7 —
A LOETORBRERL 5729, /87 X — 294
Z00mA2) (niFANT—2K) &> TLE->T
72755, Sparse Transformer @ Attention f&f ThH
. On) TWHE, ZAUTKD, kKD K&K

3) https://jalammar.github.io/illustrated-gpt2/
4) https://github.com/openai/gpt-2
5) https://huggingface.co/rinna/japanese-gpt2-medium
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(a) Transformer

(b) Sparse Transformer (strided)

(c) Sparse Transformer (fixed)

2 Sparse Transformer 351+ % Attention #4&

F=LT7 oy THhAREL R 5, KB, O
Attention M4 ¥ A L7z BERT O Hifdi (BigBird)
BV —2ENTED, B2 2T EFDORNAN
T— A DUHENRRDEND LI B X ATIZEHNT,
WRDETNEKRESBADS LI BREEAZNED
ETFMCES>TMMEHR ENTBEZIATHS [ M.
Zarheer et al., 2020],

GPT-3D i X T®» 5 [ Language Models Are
Few-shot Learners | DNEIL, EFIZE T 5t
Ky 7 A4 F 7% (Transformer. BERT %)
LIFRED, GPTETNLEAT LT v T LKk
UHFEAT — LT 9 T UIMER. ED KD R
Ho =DM ENI FHIZOWTHRAL LB T NEIC
KoTnb, fiR&LT, GPT-31%. 768 b —2 »
- 488 - 158/ 37 A= 2 TH->72GPT-21Zxt L
T, 2,048 b =2 V- 96)E - 17501857 x — 4 %
TRT—LT v TENTN5,

5.Fine-tuning vs. Few-shot/One-shot/Zero-
shot

GPT-3DamX Tk, kD Fine-tuning &9 E
TLOEE LT RS, Few-shot/One-
shot/Zero-shot & MHIN S FEHFEMEE I TO
%, Fine-tuning &i¥. BERT #H\W:-HRSE
a2 07 7a—-FITREEIND L5 &, Gl
HERR 247 5 IR &2 BT VICHHARR S CTET L
IST A= BOEF AT FESTETH D, LUK

2023.127.n0.308 @)

L. OpenAl» Y% S IZ THENE L 72 Few-shot/
One-shot/Zero-shot & W 5“2 ki, FIHHE
MOBRIZET NG A= AOBEHFH ETbAEV. T
ESLT0nB5DnE 05 &, Few-shot Ti&, BLMIC
RTRD L2, WL OO % 22 OFIIR & OVE R
X%#Tay T e LTGPT-3IC525DThs, A
F—=L7 9T EN=ETLTHIE, Gaohiz4
27 DOPR &SI L &5, REDOBEBNICKT 2 fi#
BHEEKTHZENTES, 72, One-shotid & 2
I OPRE 1D UL2THENE D, Zero-shot iT 4 2
2 OBIRETHTISZ 22 OFHPZ T THtam = 1Th
BF2EDTHS, LI THIR T2 K5
Eil%Z OpenAl APITHBILZ28DThH 5, HHLGEE
FALHEEICA R T 5 FOIBNB 2 27 Thh
X, #ikL ZHRBTWB I ENHRTE S,

Few-shot (HEHSILFEN)

Translate English to French:

sea otter => loutre de mer
peppermint => menthe poivrée
plush giraffe => giraffe peluche
cheese => fromage

One-shot (FEEHSILEEN)

Translate English to French:

sea otter => loutre de mer
cheese => fromage

tokugikon
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Zero-shot (HFEH SILFEN)

Translate English to French:

cheese => fromage

ks, FOCTIZ I B AL AERIRRO BIR & 5 H
YRS EE LT, LITOMY ., s
sz kiR TE -,

Few-shot (ZRFEH5 BAFEN)

Translate English to Japanese:

sea otter => S w1

peppermint => R/S—3 > +

plush giraffe => 1) DKV HH
cheese => F—X

One-shot (HEEBHS HAFEN)

Translate English to Japanese:

sea otter => S w1
cheese => F—X

Zero-shot (ZRFEH S HAFEN)
Translate English to Japanese:
cheese => F—X

FZ1UIRTHEY, GPT-30%#F L/-a2—,32I1ZH
BIHFLAEEGEENTOEWSD (3V0.1%). 20
ZENIEINRZEDTH S,

£1 GPT30O—/N\RICBITAREEDHEEHA
DEEE (e : OpenAl)

BFERE

BiERERIS

en (&58) 181014683608 92.64708%
fr (75> A58 3553061536 1.81853%
de (KAV5E 2870869396 1.46937%
ja (HAEER) 217047918 0.11109%

6. OpenAl API

GPT-313OpenAl API® 27 B v F &{ERThHh
. TR TEZENTES, GPT-3D) ) —
2 A IZHEE O waitlist O 2 fE L 2 — 5 —
ERBIENTE LS 1H, HiflioaE®T 4 711t
2P, BUE Tld waitlist iZEIE ST, 207
W, HEEHROMFIHATHETH S, FIHIZ Python
openai £W3IH /3y F—IUREHTH — I B S AP
ZEOH 2. PlayGround & FEIE 5 WebAPI FiC
Ty T e ANTEZEIZESTIT S,

@ Playground - OpenAl API x* e

€« > C @ betaopenai.com/playground

@ Overview Documentation Examples Playground

Get started x Playground

Enter an instruction or select a praset,

and watch the APT respond with a

Translate English to French:
sea otter => loutre de mer
peppermint => menthe poivrée
plush giraffe => giraffe peluche
cheese => fromage|

completion that attempts to match the
context or pattern you provided.

You can control which model completes
your request by changing the model.
KEEP IN MIND

<J Use good judgment when sharing
outputs, and attribute them to your
name or company. Learn more.

Ar Requests submitted to our models
may be used to train and improve
future models. Learn more.

9 Ourdefault models' training data
cuts off in 2021, so they may not have
knowledge of current events.

into tokens.

. IR

—TE Y

Load a presst... Save  Viewcoda  Share

Mode

S N =
Model

text-davinci-002

Temperature 0.7

Maximum length 4

Stop sequences
Enter sequence and press Tab

& Warning: Your text ends in a trailing space, which causes worse performance due to how the API splits text

Top P 1
Frequency penaity 0
Presence penalty 0
-5 Best of 1!

3 OpenAl APIZ$+ % Prayground

6) https://openai.com/api/
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RIS 2 343 EREH TH D, AN
DT Th 5 (202249 HEF) .

%2 OpenAl API Pricing (d4i#2 : OpenAl)

Ada Babbage Curie Davinci
$0.0004/1K | $0.0005/1K | $0.0020/1K | $0.0200/1K
tokens tokens tokens tokens

OpenAl API CHIHFIEEA & ET UL, #MEOF
HHEDOBRP T O TS, G EEETET T
Davinci (LAFILER - & -y VF) LIRS 1,750
/ST A= 405k55ETILTHY, Babbage (Fv —
Curie(®V)— - F21—), Ada(x
A& - 5TV R) T, kilow@mh, 3—3

IBT B HARBEOGHELEPIER IR 2D, HAGE
DAY %S 5123, ) EAET LD Davinci %
FIHT2Z e E L, FIARHE 202249 H I
TR RIS TED, HiliOEERIZIER, 5% EFH
FHI T A>T ZenPlaEhsd, GPT-3124 22
AR XEBA1E,. Turs3I s TiREL, Fo
VTN ERGFTHZEICE S TiIThbNILA A, OpenAl
APLIZIZW 22D 7Fa Yy F il (Fx v bRy b,
SQL XfEkZ) AHE STk, Tuy 7 Okt
CEELTREZIhsE22F I v, BMiE
Fx v bRy bOTay T MINZES > TER L 72,
[HFHEEGEIC B A [ AV AN | Th D,

LA - I3y V),

GPT-3Ic kA TFOV <AL
FarA:aLLLWdA, BRETYT ! ZOH]
DETHKERNKRDEICHE>TELEIFE, KF
TREEBICE b2 >THHHFTEALXLGDT
TH?
ALLWVWEA TE. LWL E T AITRMFL
27, Farv A, EFVRTLMNEBOLE
S TWAEHFT T, FEEIKMEL © !
FABEZEDEDHIZ, HRAEA—EVERELI LR
SIFERARERBERATHEHID L v &,
FaAUKA NN TY ' ZALIDOLRHDIATY
M2 VHMETT ! ECITHDHATIMN?
aLLWEA: BLTHELAERZ, ¥Fa2<
o ThiE, BETOEFIZHIELEIZHLHD

L+,

Farch BEIZ??

ALLWESA : F5C», R, HHEFIEERR
HTFRERO—FEEEZTEVIETLNTESD
DL, Zhi. BEICIEAIBELD L »,
FasAh: TI3BATE h-

FEERTIE, R O I P R 3R O 3
TIZHHETRE0D, —p, ¥avy<{ALIL LW
SADENASIPONREEEERTEH I ENTE,

F 72, LD Few-shot O BHH THFF 4 (IPC
YT TA) OWEGLWEETH -7z, ZhiE, v
TJou— v ENZGPT-3Da—SZOHIZIPC
Y727 2T 5 HRBERGEFAMOEHRA & E N
T2, KEIZEFN TR EEOEHR?» S
JHEL T B0, ThiHEEZILND,

GPT-3 T L BN IBIETE (IPCH TV S X)

FEF 4

BEE# => G08G
A4 v k => B64G
wiEH => DO6F

F72, 20214 &0, APIRHTOET LD Fine-
tuning DFERE S Rk XT3, ZOFIHIE. API
F - —HNOBEARE UTHRFEL T, Python
Dopenai’Sy r—Y70 ZHWAZ LIZk->THHEE
7%, Fine-tuning 3 GPT-3% P % 2 7 1A &
H5 LCIHICERELY TV 3 v TEH 22, DT
DMWY EEAI A M B57-80, FEHOBRIZITER
MR TH D, 2. FEINT A= ZIZDONTEHAM
PLAFESTHIEETEY, FEEROTR Y 2
NEEINTLE > TOWEDONHETTH S,

&3 OpenAl APHZEIF B GPT-3E T ILDFine-
tuning 1A | (88 : OpenAl API Pricing®))

EFIV FEa R+ FIBaXF
Ada $0.0004/1K tokens | $0.0016/1K tokens

Babbage | $0.0006/1K tokens | $0.0024/1K tokens

Curie | $0.0030/1K tokens | $0.0120/1K tokens

Davinci | $0.0300/1K tokens | $0.1200/1K tokens

7) https://github.com/openai/openai-python
8) https://openai.com/api/pricing/

2023.1.27.n0.308
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7.5 VRT7+—X—DR5—1) 58

GPT-3DMRE# REDIFohb &, ERFEE
w®ﬂ?¢—v/z#s%a_ifiﬁéwﬁaw
I RUSDWTHEIR A TS 57259, ZORIZDON
Tid. OpenAI R GPT-3 DX & [RIFRHHIZHE R L /-
FsC [J. Kaplan et al., 2020] “JZO‘(%&’C‘?’L"CL\
%, fiamr b0, GPT-312R&E SN 3 5iEE
ILDPEREIZIZ R M 20, OpenAI@élEfEﬁﬁ)’(T“
Transformer D 27—V Y ZHIE WS BIRIZOWTH
MEINTHDE, ZA7r—Y ‘/7“EU& Z.[ Transformer

DUREDVINT A= 2R - T =234 X - GHEEFHED
725 723 DDERI & ofiméhfnéojaws
EDTHH, MARTHD, AKFfizzhzhs
DOINT A= ADNEREL S TETNDORKE T
Ty FgdE, MELERICE S TS T LB
TE3,

ZHIDFED, ZThH63D00/85 4 — 4% KEL L
B CHE, Transformer DPEREDFERR 242 < B3

DT T ZEEBHKL TS, 27— v Z7HI|
DREFIZE ST, ARFEET VAKX IS AL
KIRED FAFEIZ 1) B HeAfiaie . [ ENZ T OEE H
TEA0 1| EVWHBUARNAMEE K572, ZTD7-
., A7 —1 v ZHIZET % OpenAl D X D ¥
NE, BRENRELEZEFTILDIST X — ZIZNHE

IZHEMI LT Cd, SHICEEIRERMIE, §
REZT TS WERHE T ED Transformer £33
ENZETOEL) T4IZBWTATr =) Y7 H|D
WHRHHZEThD, SHIZARSELZTTEL,
ETDEL) T 4IZBNWT, GPT-3DREKED LS
BHEEDEE S TS REM A S 5,

8.GPT-3 HEfE

GPT-3K U247 — ) v ZHIORE & %1 T,
Google® DeepMind Z 12U LT HMDNEL.
ft% & GPT-3Hifd & W08 2 MEDEKSFETT
NERE LIz, DI, ZhBIZO0TRITT %,

6 —— L=(Df5.4-1013)~00%5 | 5.6 —— L=(N/B.8-10'3)70076
. 3.9 48
g ; 3.6 4.0
-
2 3.3 3.2
F 3
3.0
24
== L=(Cmin/2.3+108)~0:050
2 2.7 :
i0-2 107 107 10-3 10-! 10! 10° 108 107 107
Compute Dataset Size Parameters
PF-days, non-embedding tokens non-embedding

X4 FHEER-T—

T Megatron-Turing NLG (530B)

Gopher (280B)
GPT-3 (170B)

Chinchilla (70B)

100B

10B

Parameters

1B 1e20 FLOPs

1le21 FLOPs

BYA X+ INTA—2EUKTT HEERDEL

le25 FLOPs

le24 FLOPs

1e23 FLOPs

1e22 FLOPs

—— Our estimated compute-optimal scaling

100M
10B 100B

1T 10T

Tokens

K5 RIEGPT-3IFHEDI—/\R =2 VEBU/\NT A —2E (18 : DeepMind)
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8.1 GPT-J &2U* GPT-NeoX

Eleuther Al &9 W28 EMARIZ & - TRl &
72, GPT-3LAMDEFLT —F7 2 F v EERHL
7ZAERERBEET IV, GPT-JD/55 X — 2§ 60 1.
GPT-NeoXZ200fETH VD, GPT-3I1Zlb X% &/
T+ =7 VADRTRAEDTIN, Z£DDHWIC,
TeslaA100 D & 5 Z& N H GPU BilE T Fine-tuning
MABETH D, GPT-NeolZDWTid, HAEEMRD
VY —=Z2ENTn59,

8.2 Gopher [J. W. Rae et al., 2022]

AlphaGo Z# ¥ L 724 ¥ 2D DeepMind ft 12
Ko TREINZEKSEEET L, Gopher DFE
IZBWTC, BFIWST A= 2 KIE 2,800 F TR —
LT TENTEY., GPT-3%THE Sh T4

KEnETNDNA T A% MHT 572012, BFk
A= INZ2% 7)==V T THHEO LRI I N TN
%, Gopherid, 152128 MSkkA 52 22128\ T
SoTA ( State of The Art) Z3EK LT\ 5, &l
BOTE, RS 70 M F 2y VFEDX A
IZBWTE, ETFTADZAT =T v THRERIZH L
2, BFOXEBEICAR I NS K9 Llftamiio s
22 TR, BEFADRr —)L7 5 THAKEER EIZH
FOHEG L2 ERWEIhTNS,

8.3 Chinchilla [J. Hoffmann et al., 2022]

DeepMindiZ k> T bbb ==V ENHKEEE
ET N, ST A= 2KIFT00ETH D, GPT-3%®
Gopher IZHbRTHBEDD, GopherlIxt L T415
PlEoilis —2 27 =) v rafrbhTHD,
4 75 P& 2 2128 W T Gopher # &L {7 DT
TS BN R SN TS,

8.4 HyperCLOVA

LINEMAZtIc k> Th¥ Sz HAET -3
2% HUDIZ P L= = v M Tbh iz HARGEA K S i
ETI), ETIIENVIDIA D Megatron-LM TH 0 |

IST A= RIE30METH 5, BIE., —RENFo R
Bl X Ty,

8.5 PaLM [A. Chowdhery et al., 2022]

6,144 £ ® TPUW % FWT Google IZ J: ) T?%’
N7z, 540018/ 35F X — &5 7 5 Bl Bl 5
kﬂ&@iﬁ%%%ruﬁwM_hnf&
chain-of-thought prompting [ Wei et al., 2022] &1
IR TFENHOER TS, Zhid, 72)D
BRI S E 2 EEEKR T 50 TId A<, B
FaeRB§TINELETERLTH S, %2 EK
T5FHETHS, PaLMDO XS dE KK FFEE
7 )L"C chain-of-thought prompting # i\ % Z & T,
HROXEMED XS &BEz247 5 B L TEED
N TR SN D XS A4 22120 T, HEEL
WIERBH 722 A WE SN TEDELTATH S,

8.6 BLOOM
Transformers'? TH %4 % HuggingFace IZ & 5 4 —
TV = 2L ENTERGEEET V. 3T X — 2]

R ADOE O T 1,760, BLOOM® F i i
HuggingFace N\ODL—%H A2 §5Z LIZK->TH
E& 7575, OpenAl API & #7740 MR CRIH$ 5
ZENUBETH B, BLOOM DEHFFE X, 3841
D GPU(A100) % 3.5 %7 HE HHOTIrb T 325,
U HEFTEEH OREIZOWTE LR HED T 0
7B HURIBIZEATE D IEHIZEEIZK S,

L.EMEB/ETINDI—RT—R

GPT-3IcfR&E I NB A EEEET M. BERTIC
REShIZR7 VRN kbTya—-4—FEF
NEFELD . CEAH I ENDDTH D LRk
AHBE XN TS, 2070, FkSiETTILAKR
DAL L FRRIC, ARBEBETLDL—-Z T — 2 ¢

WAERERELERE TS, T, RENLZED

=T %,

9) https://huggingface.co/yellowback/gpt-neo-japanese-1.3B
10) Tensor Processing Unit
11)
12) https://huggingface.co/docs/transformers/index
13) https://huggingface.co/blog/bloom-megatron-deepspeed

https://ai.googleblog.com/2022/05/language-models-perform-reasoning-via.html
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9.1 #WMEIERE T IV [J. M. Han et al,,
2021]

WE, BWBERE T Lo, FEEIZk->TC
M XN HIB T2 /MR _SEFOES. W05
MR =32 F O TiTbNh b2, Yk L Tl
GPT-3 26 HIGAEH #1475 Z &1 &k - THEMEBIER £
TILEEKL TD, fEROFHEIZ. £3. DLTO
Zero-shot 702 7 N CGPT-37567 7V AGEL I
ORISR & ) &85,

<{sep> Given the following passage in
<{srcLang>: <sep> <srcSeq> <sep> a good
<{tgtlang> translation is: <{sep> <tgtSeq>
<{sep>.

Rix, ZD Zero-shot 7T V7 MIk->THEK I
72N DOPOX RO 25, X 6D XS & Few-shot
Tay T b EERTEZ LK TR -2 %
GPT-212&k > THKEE 5,

w%IE. ZOXNRIT— 32 %5 TGPT-3%
Fine-tuning ¥ % Z &2k > THEMEIGRET L % b
V=V 9%, ZOBWMRET L EFRT 57
0 —TiE, WEIRT =32 EAF T 2 728 D AR 255l
ARALERIE — % & HBIE9°. GPT-32T 5 LHEAERK
MK 5 TETHEMLTOB A, Hi%in .
ZOFHIC&D . WMT14 ORAARIER # 2 2 12F1)
% BLEUfE42.1 #3#K LT\ 5,

prompt

9.2 AlphaCode [Y. Li et al., 2022]
AREEETMIA V=2 T s T 60—
EFELTN579, CEIER Python & » 7270
JIIVIFEDIA-FEERTEILETE S0,
OpenALIZHIE 707 IV OMEAEKSEET
JZIEHH S Z LTI L7z, ZHUd GitHub OFFAE
TEHREDT— FEERETIVICHFTEE &,
CodeforcesWSIZdh 355 717 I v 7 DRIEL
FOmIEFIOT — FTYR%ET L% Fine-tuning 9
508D THD, UTICHEETusr7 IV 70O
Bl L AlphaCode 2K L7270 5 A% IRNT,

Codeforces DRIEA]

(88 : Competitive programming with AlphaCode!®)

Backspace

You are given two strings s and t,
consisting of lowercase English letters.
You are going to type the string s
character, from first character to the last

one.

When typing a character, instead of
pressing the button corresponding to it
you can press the “Backspace” button. It
deletes the last character you have typed
among those that aren’ t deleted yet (or

does nothing if there are no characters in

i) [[TRANSLATE]]

[en] I'll pursue solitary pathways through twilit meadows with
only this one dream: you come too. [[TRANSLATE]] [fr] Je
m'éloigne seul dans des chemins obscurs, dans les champs
de I'ombre, avec seulement ce seul réve : tu viens aussi.

few-shot prompting finetuning

6 Few-shot prompting lc & ZXFER—/ VALK (18 : OpenAl)

14) https://codeforces.com/
15) https://www.deepmind.com/blog/competitive-programming-with-alphacode
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the current string.). For example, if s is
“abcbd” and you press Backspace instead
of typing the first and the fourth
characters, you will get the string “bd”
(the first press of Backspace deletes no
character "¢’ ). Another example, if s is
“abcaa” and you press Backspace instead
of the last two letters, then the resulting

“ "

text is “a

Your task is to determine whether you can
obtain the string t, if you type the string
s and press “Backspace” instead of typing

several (maybe zero) characters of s.

Input

The first line contains a single integer
q(1q<10°) the number of test cases. The
first line of each test case contains the
string s(1<[s[<10°). Each character of s is
a lowercase English letter

The second |ine of each test case contains
the string t(1</t/<10°). Each character of
t is a lowercase English letter.

[t is guaranteed that the total number of
characters in the strings over all test

cases does not exceed 2 - 10°.

c=[]
while len(b)!=0 and len(a) !=0:
if al0]!=b[0]:
c. append (b. pop (0))
a. pop (0)
elif a[0]!=b[0] and len(a)==1:
a. pop (0)
a. pop (0)
elif a[0]!=b[0] and len(a)==1:
a. pop (0)
if len(b)==0:
print( “YES” )

else:

AlphaCode D [E &4
(HHE8 : Competitive programming with AlphaCode)

t=int (input ()
for i in range(t):
s=input ()
t=input O
a=[]
b=[]
for j in s:
a. append (j)
for j in n:
b. append ()
a. reverse ()
b. reverse ()

print( “N0” )

k. witiTur I~ (7 vaer) & LTDOHES]
3L — P TR EINBZENTE BN, BN TO
AlphaCode L — M3#9 1,300 (FEFEM 7L T ) X A4
BRRESJIZ DWW TIREEV D RN L N)L) £ THEBEL
TW3,

9.3 WebGPT [R. Nakano et al, 2021]

GPT-3127 7o ¥ affExdsa~y FEAERT
5ZEIZE->T, EREOEMIZHLTY 2 TH 5
HonsimaeHWTETE5 K512 L=GPT-3
DAL= —AThb, WebGPTiZ7 a7 MZH
Fhad, B, SETHIHLZGE, 7Y a VE
JE, 92 TR=UDHA ML, 27— )N— DAL
B, TIUFRERLTCBTFAL, DTV 3
YIEEL ROT Y 3 v EWSHEHE»S LI FOEIC
mENBaAv Y FaERT 5, (Thsbstoavy
FaM D Lna, RS X hd, )

WebGPTId4 — 7V v — 2{L T,
WebGPT AMERK L 2R OB L ADEZEIZD0
TUTWLK DD Y VTN A E TS 19, RIEH
2. [ How do neural networks work? | (=2 —35)L
Py P T=2EESIRS>THKD? ) A -7V
I AF g vIIOBERNZX T % WebGPT 23MERK L
ZHETHSE, F2)V—Ey I TEHAI DD,
JERICER PR 2 M E PR ST 5 Z LB T
x5,
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WebGPTAA 7OV 7 rHOSEMTZIT R

avvFk P

Search <query>

BingAPl |t —F 4~ T 1) query> &iXY . REFERERTT 5.

Clicked on link <link ID>

)20 %> TH LWLAR=D1217 <,

Find in page: <text>

<text> ZRADNRN—IDHRTRRL, £ZETRY7O—-ILT %,

Quote: <text>

H L. texO BNREDR—ITREENNE. ThZESIAY X IMA %,

Scrolled down <1, 2, 3>

BEOHIEITTRA7AO—VT 3,

Scrolled up <1, 2, 3

FESOHLITERA7O—-ILT B,

Top R—=I by Fcf7<,
Back FIDOR—IT17<,
End: Answer T2 005%8&T7 L. BE7 T —XILBITT 5,

End: <Nonsense
Controversial>

TS0V 7%RT L. BET7 1 —X%Z2RXFYTT %,

WebGPT DREE Al network figures things out exactly as it
In its most basic form, a neural network should[2].
has two layers: an input layer and an
output layer[3]. The output layer is the 1. How neural networks work — A simple
component of the neural network that makes introduction (www.explainthatstuff. com)
predictions[3]. In a feedforward network, 2. How neural networks work — A simple
information flows through the network in introduction (www.explainthatstuff. com)
the following way: patterns of information 3. How Do Neural Networks Really Work? |
are fed into the network via the input Nick McCullum (nickmccul lum. com)
units, which trigger the layers of hidden 4. How Do Neural Networks Really Work? |
units, and these in turn arrive at the Nick McCullum (nickmccul lum. com)

output units[1]. The network learns by a
feedback process called backpropagation
which involves comparing the output a
network produces with the output it was
meant to produce, and using the difference
between them to modify the weights of the
connections between the units in the
network, working from the output units
through the hidden units to the input
units, going backward[2][4]. Over time
backpropagation causes the network to
learn, reducing the difference between
actual and intended output to the point
where the two exactly coincide, so the

¥, WebGPT D7 A 7 73 B i gt %
TICELHEHRETH B EFHIIE LTS,

9.4 Minerva [A. Lewkowycz et al., 2022]

E b D PalLM#%& X — 2 12, chain-of-thought
prompting EWH> 7Y LYV =T Ik
T, BFoOMEEZMI 5K ICLERFSEET L
Thd. PaLMA HHES LT3 kid, BRAdeifim
XEDIA-NAZFHARATVD KHIZH D,
Minerva D [EZEHIZ. GoogleResearch ® GitHub )
A M)TRETAZENEETH S, —HlEX
TIZRY,

KREER L L OB & D 7= MATH &1 5

16) https://openai.com/blog/webgpt/
17) https://minerva-demo.github.io/
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Question: A particle moves so that it is at (3 sin — ;3cos ) at time ¢. Find the speed of the particle,
measured in unit of distance per unit of time.

Model output: The speed is the magnitude of the velocity vector. Therefore, we must first find the
velocity vector, which is the derivative of the position vector. We have

V= g fismtScos-?E =3 <:osE —sini l— gccnsi -EsinE
dt 4’ 4/ 4’ 4/4 \4 4’ 4 4/

Therefore, the magnitude of the velocity vector is
. 3. Ex* B st Bt
|v|—‘/(zcosz) +(_Zst) =1/ 16 ¢® 4—+Esm =

L t 3

=1 cos 4+5m i~ T

Therefore, the speed of the particle is .

7 Minervalc

F—& %ty MZHBWT, Minerval®50.3% &9 1E
BHRAEMEXP LTS, ZOMREASL L, [ DV
ZZETHRZDN, | EEbTIZNnE RN,
10. ¥ EEBETIVONL—=2T
RBICERSHEETLAEBREICbNL—= vy (FH
HiZEE) T3 HEEBAL-WERS, AT/
A—ARMEEHEZ B LS B RBIEET LA b L —
VA ERIE. BEARIIZIZ AWS) TTeslaV100
EHOESMREGPU ZFEEDT5Z 12k ->TITY,

(20 &S mh6TE, PROBMGRS 6 HEIIOR
TAHRIBLIAETHEENT) ZLIIAINRETD

%,) ZZ7Tix, HuggingFace ®2— FTrinnathh
DY —=ZL T3 13857 X — #OHAFEGPT %
HAPE T2 HEEHIT LW ER S, rinnathd
GPT=<® 5 JU i HuggingFace?' £ fit 4 %
Transformers &35 74 77 V) THIF - Fllff45 Z
ENHEETH S, HuggingFace®a— FIZLI T O
D, GitHub® 264y vy a— 4§52 LNTE S,

$ pip install transformers datasets evaluate
$ git clone https://github. com/huggingface/transformers

$ cd transformers/examples/pytorch/language-modeling

K BEFRIBEANDEREH (82 : Minerva Explorer)

b= FAF KRNI =S A rinnathO GPT EF
ILEFRIC DA L7284, HuggingFace DAK
BMETALH N —=Y 7= FEFEITT5720H0
Z2N T MIUTOMD &b, (RIKROF T 5
YDAR) ¥, CCI00DF—4+ty D HAGEVer
anrAtr &L 512, PythonFira— FINDT — & 5
AABT T ZADFIBUCHAGET 52 (ja) #RETH 4
Ehib b,

python run_clm. py \
——mode |_name_or_path rinna/japanese-gpt-1b \
——tokenizer_name rinna/japanese-gpt-1b \
——dataset_name cc100 \
——per_device_train_batch_size 1 \
——per_device_eval_batch_size 1 \
——do_train \
—do_eval \

——output_dir /tmp/test-cIm

BB JER ISR 3 5 T L W, & Tp2
AV 28V ZADFMHEFBU > TLE 572720, Fk
RENS ZOFRDOMERE AT THITTEZLIET
X0, L2l BAMIZIZZMN Crinnath & [EH T
2Ry Z2OGPTETFNE ML ==V 7452 LM
RELRD,

18) Amazon Web Service
19) https://github.com/huggingface/transformers
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1MN.FEH

ARTik, ERSHEETLOME, RENLLZ-
A = 2ZFIZOVWTHIT Lz, WA O#D,
Transformer DLy I —X —ETLDIBHTH 5
BERT AT, ERFEETNMEZ O 0ME
BONETH A0, IEFITIAH 57 B ~IBH A ]
ETH B, £72. TOMREIZOWTE, by —
VY ZHNZ K 5T, PRERA UG IUE B2 D 5
FBZLARENTED, k. AHOVDO L[ I
] ThdLEEDONTWAEEL, AXEFHEET I
ko TfEBsh Tt Zenplichs, 5#%%
—FFRAEE & LT, 28O REICHERE % [l
T A RY-FAA RN

(AR HT 2 RBIIFEEHEMBAOEDOTHD, FH
IS B MO & DTIZ N, )
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