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Al1)AN—-—33> AIMNT A B
ALICE 23U MEEDRH (EHESN RAIDIRAE

Human SUBATIHERR - =
Sensing AT ERFER HERAIL Al{mEE LT =] tF*1U7«

Al Technology : E1@iH3TPT ATXIEERAZTAR. AINSAMATTEZ>AH—
AIANF>R . AURIEANFOR=E

AICLHSHERF -LIRAESE
EREH L VMEEORIHTA LAY SAIN
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Al JR—>3>A2R—3> b
RRICEDHRITSY RIA—LA

Fujitsu Kozuchi (code name)
- Fujitsu Al Platform




(code name)

Fujitsu Kozuchi - Fujitsu Al Platform#&a FUJITSU
AE—R - (bt - BHBZEZR/HETIIVITIVRNR—-AD AITSY R IA—A

| DevEE OpsEfg | iibj\E*:I:IP
~ 2 A N AI /\\_:/3>
B> =22 M A - &R ® v k_=IR
&7 FBZZ TR ® AJ7I>>Y
FH ) ) ) ) @ FEENH i 3 ) .
THER  EFIVER @ LA TERRRE EAE ® 1tEai—54>7
_ @ BETENT
7EAR > : . \@ LSRR > s
@ —Al1 ) RO>R— ”
Uvance
e T—HER AET VAR BHOAZRE ALER - mEEE AlfGER - YA )\—t+1U71 =1EPF .
=Paalli=1 () Cogmtlve @ AutoML @® Composite Al @ Maintenance Al @ Al Trust @ Al{JNIRK
Generation “ )
'<]))) ba-votE>3>y  ISIF S %jﬁ%ﬁﬂ;@g SRBARTAEIRAL ERMEATCHBRFER el
@ Actlyzer @ DeepTensor @ Cognitive Graph @ WideLearning @ #RJ3AI BN
S ~ INEPZambZ
- BRE Onarz>se ® AL/
2]
gt IP - Azure ML - SageMaker - Google Cloud < ChatGPT - Microsoft Azure -+ GitHub 5=y T
: _ @ Al-{JAIZR
TE1—FH ® Computing Workload Broker ° Computing Workload Broker

for JS5JAl for 8F -HPC/\A1JUyREtE
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BBLAIAFE - BRSAutoMLEAfT 512\ P AREA] ATHRFE (1E5%40004) SandboxZLIEHE
Eu Engine ; /\\ & @Eﬂhu —)\7 (r \| Core Engine

VS ' Fujitsu ) ¢ ) |

Fujitsu 5 S Al Ethics for (_ ¢ W
. % ] e ol o 1 9




Lo a,

‘.‘f(
/s 4
‘ ‘

4

4
4

4

-
T
v
e
l‘
‘.‘
<
L 4

Trapat

‘s
*e
*e




SBIXRAl: HEWMFE - FEFEDIF FUjiTSU

ATLHIGEDIEDTS : T—ANSHEEZE ROTET <IFHEYFE>

NEDEFIRGEZ TCAOEBIATL | BEAZEITHDIL—)L%
BASAELISHET D WEBYANENSAD | AL TCEDIFHT

SAASESIIID 53R B0 BRI 5l

Deep Leaning i

Z1-SVRYNI—VERRSCRART —IN5 - B A \ M&‘
Kz B EY(CHIE UF B TE 5l g [T -

Deep Learning
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Deep Leaning D& FUJITSU

EbD A% IR L Iz Neural Network® &= #$32 4it
o M= ZBEEMEUARLR/I-2EBEO T AT T HREL\DFBE.
(EERERE - B aoans /5E)
ILSVRC ¢ ImageNet Large Scale Visual Recognition Challenge)
® 20124.phO> KN Deep Learning ZF|FIU THE B
o L& £F-Lh'DLZFAL. 20176 2.3%NDI5—K

E{RERRTL 5 — 3K

0.036 0.03

03 0.023 BEDSRRICNE T Ex
B = ES EENCEBLTVS

2017

2010 2015
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Deep Leaning ;ii’ﬁ'a)ﬁ{b tﬂi_\b“b FUﬁTSU

DLY—#7IFrORMBTRE BREET) + KA DB EBF BOE(L HHRF —HDIEHD
;PlexNet, VGG. GoogleNet. ResNetBER 4 (RER. -PretrainedEF L&D RIS 2T BFHENTC TBHRITEE I THERANNS, [BERFI 577 - 0%
SRaLERENAE(CR b FALSNES(ChoT BFTHIREC
_ . . *BERT. GPTI—-XREDET IV, BRSBUIEIRIT

BASELBETNOIV-I2N— ‘ BURARE, R BOBEEMENSE AVE1-9ETavE AREENHORE
20175 (RSN Transformer?—+77Fv(d. B +Vision and LanguagedZ/MSER. ElRETFA Mot
SFBIR(CHIT SHIBBELBOR o BB E (Self-Supervised Learning) HEDEEIRY (Bl: AX—SF0TSa=>0, ES1T)
-BERT, GPT-2. TSR&, ARG TransformerET /LAt SRV TVRNT —9EER T3 ENERN. B QA) (R BTRZCHENN
SEBEK - IBRRIXITEENBKREZINDS T ETid D AL,
EMETNOEE s Attention MechanismDEE AUFE-INFBOER
“Generative Adversarial Networks (GANs) D&% “TransformerEFILOBIHICLD., Attention®RHENES H—OENFARF TR, EROEIITEEHADES

N - wEns CETHE A BRI RYCEP
ETNOZHR(LLERE B ‘ -Attention BN B A S SEMUR OEHRE R REDITSE -TEZ NEHFEABHEDE TEGROF v S>3 £ T+
T IVERRACEANESL : £F)VEME, FE, TIL-27. RHRITEERREERESTENRENE ZNORUMBENHEITIRE . SAFRISHNER
BIEZEOTACLOTYSF A ZTOFTOA A ML

SRATISEADALIXHTDRE DLOI SYIRYIAEDEEE
*AutoMLOIEAL, : )\ ){—=)\TA—=FF 21— PRy hT— -AIDFRBAME - BRI RIONERTE(. SHBATTEERAIDFRE
JRETOBENE

"I, mE. t¥1VT1DRE
R RREOILK AIDHE(LEFL(C, fRIBRIREREE )\ P AORIRENNFEERD.
B ENEER, YIAREDH. 1TENERH. BERSENE, EED AT HEOEBRIEOHEROBAMIOI ERAMI BRI DIEFRL
WIRE, T4—T5—Z>J IR RO FLFRELTER
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Deep Learning : a8t « akAl1H 5 EMA FUjiTsu

SRMETI ; ERET I
p(C|X) % ol p(X)
X x,;, e p(X |C)
EEOILSBOERHT B EOOREFREN SR HEHRERDT —INEDESRHREF VDS LR
F—SDSEERDS ENEDEEFINEL. EDTFIVCEINTHEETS
Bl T4 X ZAHNUIXNIZR C (BT DMHER |21 EEWE : 79 XZANL [XOEELHER |Z2H D

Y2 FEREINHER DTS T XL

* Support Vector Machine (SVM) « Generative Adversarial Network (GAN)

* Perceptron » Variational Auto-Encoder (VAE )
» Conditional Random Field (CRF) + Naive Bayes

al - Deep Neural Network (DNN) * Hidden Markov Model (HMM)
» Diffusion Model

sBUAI (Discriminative Al) & kAl (Generative Al)

© 2023 Fujitsu Limited
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R AIDRER IR FUjiTSU

KRUEEEETI {5 RRAI

GPT-4 Dall-E2 - StableDiffusion
BBEDOEVWAFARPOEESER(C ANX(FO>T N)ICHRT S
¥UT. ARz LESEE = a7 ESR T HE BY
RFEANHOYIEREEZ ‘ Z <DFERT “Teddy bears mixing sparkling chemicals as

IR (CEIZ by T OS5 X DRkE mad scientists, steampunk.”

W

OpenAl&k D5 <https://openai.com>
© 2023 Fujitsu Limited



kAl (Generative Al) &I(E FUjiTSU

o &Rl AllZ, Eiff-XEH-HFE-JOJ5A0—-FRERLBIVTIVEEMTIATHIEET,
FEBFE (Deep learning) O—FE

AT ERRATDE R E

Al What Is Generative Al?
ML

Al techniques that learn from data about

Deep a Generative Al existing artifacts and use this to generate
new artifacts.
learning

Deep Learning o Foundation Large machine learning models that are

trained on a broad set of unlabeled data and
MOdelS are fine-tuned to a wide range of applications.

~— Generative Al

Large Language Al _that is trained on vast amounts of text

to interpret and generate human-like

Models (LLM) textual output.

- An OpenAl service that incorporates
Deep Learni I'“Ig o ChatGPT a conversational chatbot with LLM to
crea

Language
Large Models

Gartner.

© 2023 Fujitsu Limited


https://gtnr.it/44qwFnl

Deep Learning : £EF )L FUjiTsu

GAN:ikBlEsE EREaZ iR e AYDT —FEXBINTERVT —H%ERk

GAN (Generative Adversarial Network)

s all 85 - AMOT —HLERR BN ERRUITT — Y ZEE
Epkes : BIZBRNAYIOT — LRI TERVNLSRT — TR

SR SR EF RN

e
e % Iﬁﬁ%é’e‘ 3 > | e mEam
w42

e

0 — 2 =
%1 ” s ERENTET— SN ) IE -t

ESHERIRIFTEN?

\ 4

© 2023 Fuijitsu Limited

NeuriPS 2014: Generative Adversarial Networks




ERE{5% B Bh S pX FUJITSU
=1EED)—D 10 KA DEEBEURN A FH 2018

Bedrooms

NVIDIA: A Style-Based Generator Architecture for Generative Adversarial Networks

© 2023 Fujitsu Limited



XEHSEREEMT DA FUjiTSU

® MidJourney. Dalle-E2. Stable-Diffusion ¢, ABUEXE(CHIGUR
SmiIRESRZEK T DA I FittDEaEE

Stable-Diffusion Dall-E2 MidJourney
‘u . (_ » H e

—_

| .. ﬁ = =

T

https://beta.dreamstudio.ai’/home

9= EMH"BM?HW JTLA— VO EEROEOL ) (Z£E) D 73— 0D M OB
& 82%Dall-E2(CAFES NI B (BR) DT E TEOTF(CREZ 2t UL
https://signal.diamond.jp/articles/-/1407 https://openai.com https://ja.wikipedia.org/wiki/Midjourney

© 2023 Fujitsu Limited



MidJourney FUﬁT SU

o JI)LA=)I DI FRAZESLZI(B)GAEVEZERN T BIcHIC3BN AT
XEZ N &IT—

t\ws
S,
A5 S, S CEEBVIRES VIO Z2E(C The painting looks like a baroque painting. In i3 —Ov/\EFROEC. EEVLEEZE
IS OTERDENST—TILD_EICHRIBIC a white room, a woman is pouring milk from TEZHEMNI D TLVB, ZIEDRICEEDHN S
43 #23FNTUVE, NOVTHREHEVRBEEEED a jar onto a plate. The woman is dressed in 2. TOHDL(CHEZERDIMNG D, HEFKE
e yellow and wears a white headdress. On a RBRDEFZFO>TLT. ZTDODEFEDHICADTL
blue table are bread and fruit. | 24H %7, MOLDOMISEFNTEUEZ TLD

HE : AIICBUVED OfsZIENE BSND3DEE#Z ! [Midjourney] 187R7:&FEhttps://www.itmedia.co.jp/news/articles/2208/03/news162 2.html
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https://www.itmedia.co.jp/news/articles/2208/03/news162_2.html

{54 R AIDHE(E FUjITSU

¢ FFARANTT OMMEOEL SRBERAIMIEOENEIRE EM T DAIDAFTTHERNR 2 EFRR

® 2030FE(CHITCI>A—TFTAANMNIEBEST . B8OOI DREFHESTOBEEMLICEBERAINTL TJgE%E
<BI> TS RARXR—ZHEMIFEUREFTTHUWTYH A > 2ERE, SRS ECEE

S e s 2022FFICADHIRVWT R, ARRIANESREESZ N

.ﬁ-‘ﬂ o EHSERTOEE | LALOSVESERNEIEEC. LHL. HIHE

= B %ODEI’V‘D_17>7\0)}§H§&D‘¥ELJ< EED R — P IR R
B TORE : SERLENSGoogleRENSIATTAEN

"’“
- E E E ERVWTHER. HHFEOEROKRIR, 1EE - B —1%. EHttnd>

ST —DIRNERE
3rd prompt: “The teddy b

ﬁm’: h r the
Y. z a ﬂ CogVideo HPE BFEAF ALRA TG 2022¢E6H

4rd pi nmpl “A panda bea Make-A-Video Meta 20225|5‘?ﬁ

Imagen Video Google Research 202247104
Phenaki Google Brain Team 20224F104
(Google Research®AIFFIF—A)

© 2023 Fujitsu Limited
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® ERKALIF S EOFR LEEROERRITIT TR,

VALL- E(Microsoft)
HDADIFD

:uua‘/‘J:(rj'éc_tb\__[ HElCo

”][]ﬁuﬂl[” B
t

Audio Codec Decoder

BT —9%ZANITBE EDADET THAME

Personalized
Speech

I
S O S S S

Neural Codec Language Modeling
b4t pp
g TR

Phoneme Conversion Audio Codec Encoder

f f

Text E Acoustic
Prompt Prompt

Text for synthesis 3-second enrolled recording

Neural Codec Language Models are Zero-Shot Text to Speech Synthesizers

https://arxiv.org/pdf/2301.02111.pdf

*

*

B - BNERECIBNLNDDDHS

Gen-1 (Runway)

H2ENEE, ZHAUIZVZTILDOTFANEBEEREZA NI 5L
Ao B 2 Y

mesmerizing portrait
of zeus, highly detail !ed
conceptart

/

Edit

Structure and Content-Guided Video Synthesis with Diffusion Models

https://arxiv.org/pdf/2302.03011.pdf © 2023 FUjitSU Limited


https://arxiv.org/pdf/2302.03011.pdf
https://arxiv.org/pdf/2301.02111.pdf

ERAIDILDD FUjiTSU

eV NI T 7HRKA o JJLFE—HFILERKAI
STEULRVWC ERIBRT D EY T MR /A, TFA N, FRLEE. BEOERDHE
HFENEZETO>T ~ERAITIEETRE
GitHub Copilot (GitHub) CoDi (Microsoft)

S #
+ “Forward moving ‘:> r
camera view” -
ses_string):

ef s e # e * 13
LA the list of d return the list ipl e, s palus n, E ~ {S_oundof P % il P % ‘i1
el o R B U TP L, K e

¢ i _ J
(Video of waterfall with camera moving forward)

Parse the date using datetime. ;\_Q%PC(:HRDQQ

xample expenses string: _7)—,,{”/0)5%_‘515\1-)\‘ ”#" Ttéiéﬁ—?(i#@\}\*ﬁ
2016-01-62 -34.81 USD = o
2016-01-63 2.59 DKK tb\—B%IEG)E%%EE%?E

2016-01-03 -2.72 EUR

LEoftrzialz VI MeBEIRCE
129

(A video with sound with people watching panda and laughing)

Any-to-Any Generation via Composable Diffusion (https://arxiv.org/pdf/2305.11846.pdf)

https://github.com/features/copilot © 2023 Fujitsu Limited
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KMBEEFFETI) : GPT-3 FUjiTSU

GPT-3 (Generative Pre-trained Transformer 3)

® 2020$7ﬁ (LOPGHAUT%?ELJE%HU(L |\|/__/0 éht*%ﬁ*ﬁ%g SuperGLUE Performance
E7)L (1750f2MED/ (5A—5) o, W s W

—~0— Few-shot (K=32)

® OpenAll&. Transformer(20178)Z VS FEBETILGPT(20184F),

GPT-2(2019%F )z F&K. GPT-3(3Z2DEMDSEETIL , *
DD NDEBE— LR R B OMEEC LD, 15T B

DAIRIDIZDHDBAID R —Z>T 12U TELDBERBIRIITIEIID
ETIDINSGA—G—EZIEDFTET, D RVT —HDEIZF B TH4HE
2834 3(C 2

0.1 04 08 13 26 6.7 13 175
Billions of Parameters in LM

NEOERK. XEDOER., BREADLEE., BERRESEHTES

-TLanguage Models are Few-Shot Learners) (https://arxiv.org/abs/2005.14165)
-SuperGLUE Benchmark : & TEAS Uﬁrmli fzﬂﬂﬁ%rmmh@x FI-)

© 2023 Fujitsu Limited


https://arxiv.org/abs/2005.14165

XEBEER-JOY5 ABE AR FUjiTsu

17502 B DN A=Az {E AU BB Deep Learning

OpenAI GPT-3

NEBEENER J0U5LB8 &Rk
S DEBIRITRE AL BLEETIOIII S ETIHTAL

OpenAl's GPT-3 may be the
biggest thing since bitcoin debuild.co

JUL 18, 2020

Describe your app.  clear [JE5ET IT WORK nn
an input that says "Enter a todo" and a learn about ai
button that says "Save todo". then show
me all my todos WHAT

// an input that says "Enter a todo"
and a button that says "Save todo".
then show me all my todos

class App extends React.Component {

Opendl, a non-profit artificial intelligence research company backed by Pater Thiel,
Elon Musk, Reid Hofiman, Marc Beniofl, Sam Altman anc oihers, releassd s third
generation of language prediction model (GPT-3) inta the open-source wild. Language
models allow eomputars to produce randem.ish sentences of appreximataly the same

constructor(props) {

length and grammatical strucurs @ those in & given bady of text

super{props’

In my early sxperiments with GPT-3 | found that GPT-'s predicled sentences, when

published on the bitcointalk,org forum, sttrasted las of posiive sttention from posters

https://maraoz.com/2020/07/18/openai-gpt3/ https://debuild.co/

© 2023 Fujitsu Limited



ChatGPTDE S (202211 ) FUJITSU

® GPT-3HIRLIE, J2IPRAMITUCET )L - FERTRIZNNDOIC, TOST PLTEDLSITHE
RES 23N, SEETINEEDLICONENTEN, LWSHRICERNTED
® ChatGPTTld. ARICLZ5HMEsELF B OFMiE{EN. EEBETIVEARBIDIE R - BT/ XA N3 ABICLD
J4—RN\WwOZAVEREER INEELEENZRERLTVS
® ChatGPT(J, MEEDBEARS, f87RICIEDHES £k A 7377')7—;a)@EJﬁE'I‘EUt“b\B\ Frefe<fH
(CHHFRPTEERACRD, V-5 5 HEIT1005 1 -5 —%Z1ERK
® SEEB[FRERIERLDE, MEROEEBETICIKESNBLIOIBBEMEKALLUTFETE
e fIX(E 202198 FTOT—FUNMF>TLRLDTI—IL ROvT 2022085 E (THhhH S0

1,250,000 — Stylized Path To 1 Million Users* [# ofdays from |aunch] ‘ ] WhO won the W0r|d CUp 20227
1.000,000 ChatGPT @ Instagram Spotify = ]
~5 days ~75 days ~150 days
750,000 ’
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ChatGPT : Technical overview
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KMESEBEET) : GPTA4 FUjiTSU

GPT-4 (Generative Pre-trained Transformer 4)

® OpenAlft 2023538 14BHICABEUINFE-INRAIIESEBET I
o XIRMEEME L. TFEAMNIITHL, BEHROAE HEOIEE
o
o

NA90YIJMBinglcHaEk
FAEFHECOVWTIEIIEAR . 100IKBID/INSA-SZ2HF D EERUANTE

[GPT-4 Technical Report] (https://arxiv.org/abs/2303.08774)

ABPERET )V ZECTHEREIC

GPT-4

Our most advanced model, available to
Plus subscribers.
Default (GPT-3.5)

GPT-4 excels at tasks that require
Optimized for speed, currently available to
Pi

advanc asoning, complex instruction
Reasoning

Speed
Conciseness

ChatGPT L CRRSNDIFr— b
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LangChain Code Interpreter
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https://generativeinfo365.com/?p=192 https://openai.com/blog/chatgpt-plugins What Should Data Science Education Do with Large Language Models?
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o HOEHENH DFH TR UISAREORRIEEFIFZET IV EFESY RO DINRIELREIT — 4~ TiH%  <Fine-tuning>
o BETRIICHROPHZEIETE L. $lc/dF X T% Zero-shot. Few-shot TEiRrJgE  <In-Context Leaning>
o SHIFBRF(CIFIH SRV REIES AR TIBNNRTEE

ChatGPT : In-Context Learning =P Zero-1-to-3
HR)EE DI CTFE I BHED = BT TRIDORATIOFENDHE

Zero-shot (JAV%ZIETE) YLESETIVIC,

Input

Down: 25° Right: 95° Up: 45° Left: 60°

Language Models are Few-Shot Learners, (Brown et.al. 2020 /GPT-3) Zero-1-to-3:Zero-shot One Image to 3D Object, Liu et.al. 2023
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o AEREALICBVNT, T—FEDIEE, TN/ GA-FRZIEDT L, BONHHEREC AID

TAIMREN M EIPBRDIFER] <ANEHRA>
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L =(D/5.4+1013)-0.095 —— L=(N/8.8-10%3)-0.076

AlDFITERE
(INEVFHVY)

Test Loss

N .
/‘\‘E i;ﬁu L = (Cominf2.3 - 108)-0.050 -
2.
9 9 105 10‘«‘ 107

10-7  10-% 10°% 107! 10! 108

tEE FEBT-IE AIETIDIISA—5E

Figure 1 Language modeling performance improves smoothly as we increase the model size, datasetset
size, and amount of compute® used for training. For optimal performance all three factors must be scaled
up in tandem. Empirical performance has a power-law relationship with each individual factor when not
bottlenecked by the other two.
= e " © 2023 Fujitsu Limited
https:/7arxiv.org/pdf/2001.08361.pdf J
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ABDMERAE(CRD KLSICEFBESTIZE RLHF TF1—=29

C RLHF (Reinforcement Learning from Human Feedback)

o AIETIOHAICT ARIOMIER%E (ARIDIFH) INRIRSNBIZDOFBETOTR
= e RERAL (ex. ChatGPT) WM ARIOERICAV D DEE(RITHE)ARIBEZEERIRTERD

Step1 Step 2 Step 3
Collect demonstration data, Collect comparison data, Optimize a policy against

—t —t LY
and train a supervised policy. and train a reward model. the reward model using St 1 [ ] T T — 9@“2%& 77{ > ; —— ) a
reinforcement learning. e p U } / 1 —J
A promptis A prompt and A new prompt

sampled from our > several model > is sampled from KOG a — : — Vi=|
prompt dataset. landing to a 6 year old outputs are landing to a 6 year old the dataset. about frogs Ste p 2 - tb T — guxﬁt *EE’M IHIJ E}bﬁ{a
sampled. |

Alabeler Y Explangan. Bolanwar The policy
demonstrates the generates N —= | — v 5]
desired output e anoutput. Ste p3 : *EMb\ E; {bg-aij(‘—gﬁ‘b;%
behavior. 2 poople wel Y 1

o themoon Alabeler ranks

the outputs from mgumfme (Stepl Sy 3 (J%L%JLE,J(L%KD L/)

This data is used best to worst.

Si -
to fine-tune GPT-3 958, *Oro- The reward model

. e e o
with supervised XA calculates a
learning. reward for

I:i;:tjuirs used » the output. ‘ Training language-models to follow instructions with human feedback (Ouyang 2022)

reward model The reward is

used to update
the policy
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Input: words + math expressions

Output:
| the vertices of Cland C2 |

I — T

: )\.”.3.@"3.1'] ‘3.1'2{.:' = [a 1 '.1] A x = vertex_of (C')) A w9 = vertexof (Co) A Px

»

>

Word-syncat-semantics triples

1 \,,(,fl] \',Lf[ ]| Composition of [ 1] [ana ][ c2 ]
in the lexicon T (@ Ll the semantic representation Lot |
A : y[( 1 C2l
~ =) v v
N/NP[of]
the

t Az Ay.y = vertex_of (x

A

NPlsg]
: Co

@ =[=
<
S/(S\NP)/N O I
C-/)\NA)\ P.3x.Na A Px| : Aa.3z.3zg.a = [v1. w] A w] = vel
By

NPlof]/NP [

[vertices |
N/NP[of]
v Ay.y = vertex—of ()

i AP.32.32q.320.0 =13

the
S/(S\NP)/N
Lof(C1) A wg = vertex_of (Cp) : AN AP.3x. Na

S/(S\NP)

N\(N/NP[of, pl]
i AN.Az. 3. 3wy,

© = [z
N

]ANCiz] A NCoxo
N xq = vertexof(C1) A xg = vertex_of(Cg) A Px

s Az 3wy 3wg.x = [xfh Eg] A g

»

?'l(-x_uf((-‘]) A xg = vertex_of (Cy)
S/(S\NP)

»
THE SIS SCE(CCG)

:AP. 32,32 . 3xs.x = [2], x5] A ] = vertex_of (C1) Az = vertexof(Co) A Px

kERRBAEIE(DRS)

X HAEEIESCE CCG (Combinatory Categorial Grammar) |, #GEZ&IFAEIE DRS (Discourse Representation Structure)
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O ChatGPTDE3sa(CXIU THMEBAPIZAEL fHsHT B
o f1:FBT-HEFNBVBEHRZIMNEBDBNS1ES
o BI2: J/FLIFETENIBEZNEBHREI>DO(CHRITD

. Looking to eat vegan food in San
Francisco this weekend. Could you get me
one great restaurant suggestion for
Saturday and a simple recipe for Sunday
(just the ingredients) ? Please calculate
the calories for the recipe using

WolframAlpha. Finally order the

ingredients on Instacart.

SEXRICH> IS XOTE-HRESR
BARIEWEEBXTVWEY, TERICITIERER
LRSS %, BIEBCIHEERL S EXRE
NMUTWERIFRVWTULLE DN, LEDH
OY—(EWalframAlpha TEtEL T IEELN,
& (CInstacart CEMZEFX LTLIZE)N,

ChatGPTH EISHIBUAEAPIZIEIHL . B EBNSTLEBICERETS (200

| found a great vegan restaurant in San

Ty | >~z ()
Francisco for you to try on Saturday:

Greens Restaurant. You can make a OpenTabIE

e
Wolfram

Used Instacart v

Here's your shopping list for the Chickpea

o Instacart, you can

vhen you place this

LT
API -

Instacart
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https://dev.classmethod.jp/articles/tried-langchain-with-zapier-nla/
https://python.langchain.com/docs/get_started/introduction.html
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Process-Supervised Reward Modeling (PRM) FUJITSU

Problem
Here, GPT-4 successfully performs a complex series of polynomial factorizations. The use of the
Let Sophie-Germain identity in step 5 is an important step that could be considered insightful.
8 4 -
z° +32* — 4 = p1(@)pa(z) - - - pi(2),
where each non-constant polyno mial | notice that the given polynomial has even degree and only even powers of z, so | can try to

make a substitution to simplify it.

pi(z) is monic with integer coefficients, - - - — - _
Lety = 2*, then the polynomial becomes 3 + 3y — 4, which is a quadratic equation.

and cannot be factored further over the I can factor this quadratic equation as (3 + 4)(y — 1), sothe original polynomialis (z* +
integers. Compute p1(1) + p2(1) + 4)(z* — 1),

1 Now | need to factor each of these factors further, if possible, over the integers.
e+ pr(D).

For the first factor, 2 + 4, | recall the Sophie Germain identity, which says that a* + 4b* —
(a® + 2b% + 2ab)(a® + 2b* — 2ab).

Applying thisidentity witha = zandb = 1,1getz? + 4 = (2* + 2z + 2)(z® — 2z + 2).

For the second factor, zt — 1, 1 can use the difference of squares formula, which says that
a? —b? = (a +b)(a—b).

S Applying this formulawitha = z2and b = 1,Igetz? — 1 = (22 + 1)(z? — 1).
Improving —

Then | can apply the difference of squares formula again witha = z and b = 1,to get % —

mathematical ! @b

So the original polynomialis (z* + 4)(z* — 1) = (2% + 2z + 2)(z% — 2z + 2)(z® +

= reasoning with = D¢ b b

These are all the irreducible factors over the integers, so p1(z) = 2+ 2z + 2,pa(z) =

- Teon 22 — 2z + 2,p3(z) = 2% + 1,py(z) = = + Landps(z) = = — 1.
process superVISIon To find the sum of their valuesat z = 1,1just need to plug in z = 1 into each factor and add
them up.
reward mOdel lgetp1 (1) =12 +2-1+2=5p(1) =12 —2-1+2=1,p3(1) =12+ 1 =2,
p4(1)=1+1=2andps(1)=1—-1=0.
Sothe finalansweris b + 1 + 2 + 2 + 0 = 10.
Answer: 10

high PRM score low PRM score

OpenAl : https://openai.com/research/improving-mathematical-reasoning-with-process-supervision
Paper: [Let's Verify Step by Stepl (https:/arxiv.org/abs/2305.20050)

GPT-4 attempts to use the difference of squares formula in step 12 on an expression that isnt in
fact a difference of squares. The reward model catches this mistake.

This problem is about factoring a polynomial over the integers, which can be a tricky task.

One possible strategy is to look for rational roots of the polynomial, using the rational root
theorem.

However, that would involve checking a lot of possible factors of —4, and there is no guarantee
that the polynomial has any rational roots at all.

Another possible strategy is to use some algebraic tricks to simplify the polynomial or reduce
its degree.

I notice that the polynomial has only even powers of , so | can try to substitute y = z? and
see what happens.

Then the polynomial becomesy4 + 3y2 — 4, which is a quadratic equation in y2.

| can try to factor this quadratic equation by looking for two numbers that multiply to —4 and
addto 3.

Those numbersare 4 and —1,solcanwritey* + 3y — 4 = (3* + 4)(y° — 1).

Now | can substitute back z° = yand getz® + 3z% — 4 = (2% + 4)(z* - 1).

This looks promising, because | have reduced the degree of the factors from 8 to 4.

| can try to factor each of these factors further, using the difference of squares formula.
Igetz® + 3z — 4 = (2 + 2)(z? — 2)(2? + 1) (=2 - 1).

| can apply the difference of squares formula again to the last factor and get z8 4 3z% —

4 = (22 + 2)(z2 — 2)(=® + 1)(z + 1)(z — 1).

Now | have factored the polynomial completely into monic linear and quadratic factors with
integer coefficients.

These are the pl-(z)‘sthat the problem is asking for.

To find the sum of their values at z = 1, | just need to plug in z = 1 into each factor and add
them up.

lgetpr(1) + pa(1) + -+ pi(1) = (17 +2)(12 = 2)(1° + 1)(1 + 1)(1 — 1)
Simplifying, Iget p1 (1) + pa(1) + -+ - + pi(1) = (3)(=1)(2)(2)(0).

Multiplying, I get p1 (1) + p2(1) + - - - + pr(1) = 0.

Answer: ()
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Gidcbi i Overview of foundation models for decision making.

‘ External Entity ~ Foundation models pretrained on broad dataare adapted to accomplish
Z Interact
; N

5 e specific tasks by interacting with external entities and receiving feedback.
— :
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“Foundation Models for Decision Making: Problems, Methods, and Opportunities” (https://arxiv.org/abs/2303.04129)
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