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(a) Input-Output  (c) Chain of Thought  (c) Self Consistency
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(d) Tree of Thoughts (ToT)

Figure 1: Schematic illustrating various approaches to problem solving with LLMs. Each rectangle
box represents a thought, which is a coherent language sequence that serves as an intermediate
step toward problem solving. See concrete examples of how thoughts are generated, evaluated, and
searched in Figures 2,4,6.
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Direct Preference Optimization:
Your Language Model is Secretly a Reward Model

Rafael Rafailov* Archit Sharma*f Eric Mitchell*f
Stefano Ermon? Christopher D. Manning/ Chelsea Finn'

Stanford University *CZ Biohub
{rafailov,architsh,eric.mitchell}@cs.stanford.edu

Abstract

While large-scale unsupervised language models (LMs) learn broad world knowl-
edge and some reasoning skills, achieving precise control of their behavior is
difficult due to the completely unsupervised nature of their training. Existing
methods for gaining such steerability collect human labels of the relative quality of
model generahons and fine-tune the unsuperv1sed LM to align with these prefer—
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@sinbad
Q 2278k

I'm Elon Musk

Featured Recommended Discover Helpers Famous People Games Image Generating VTuber

2a@

Text Adventure Ga... Character Assistant Psychologist

rained by Some: : .
Isekai narrator Grand RPG WhoWouldWin

@U-named @greg
© 3308K & 3174K £ 2856K £ 2487K

You got reincarnated into a fantasy
world

can choose which you The Best And Intricate RPG Game, Do you think you can beat me in a
Long Dialogue battle of wits?
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B NEEMRGHNAREAE: Midlouney B NMBRESREN, WRBEMTEMNEERL, ETERVEZNONAE, BELH
Bi8 1000 BHEX R, FEWAN 1125%7T, AEERENEFNEEND. BB 20 £ A,

B KEEDPRARNEECRYMN: Midlouney BIME—r ARt XASERBREY, B2REFNBADDINAEPRENSGI
mEM Chat s, SHRRE, SREWERATFHEEAR, SEBUNMRRE Github Copilot,

m ZORPE: mERitin GrR. BRFE) o BRRWD (Muh, &, PPT. Logo. EESE) ; XN (Fkmhs. BE.
BAEE) | Tlgitin, BEEEIEE. ZARAZFESFSE; Midjourney BIRSARET &. . @ELASN S0I=E68J.

7

newbies-61 Bot room for new users. Type /imagine then describe what y«

BN 18:52 LKA 29 LA HRSRHE

R NG

™ 1529,2022 - @ 18 29,2022

a photoshoot in appartement of a fancy women's boot. the boot:
on the shadow - @anto_tuyaux (fast)
SIS EUNIYSR

©
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B Together MEREFP AARBEWMARAR, URKFERIT. BAAcVisENESEREMo RS, THEHUERN, TEEME
HESEENEHEMNBERD, HRONEMS S, BaiAmrrmEHE RedPajama. OpenChatKit FFIRIEE K A
Fizfr. NEMMAFRERENEZTES

B CEO Vipul 2&ELellE, E—xRANE Topsy # Apple W, 5N Apple B HkEE, MSMH 250 22 TRERIMMIMBEBEEAR
BRI, £ 9 NEREY 7T — P F8id 100,000 gps B ZRS1ZE, #HH TIAZE Spotlight. Safari. Messages. Siri B9
BE, FEEZM A/ML FEETEBERSE D,

m 2023558, Together TH $20M #F#E%E, H Lux Capital 23k, Lux Capital B9 Brandon Reeves %7~ "Together i&
ERE—TESHENREEMERENARESRESR, EESIW Al B 'LinuxB3Zl', "

B Together BEET KEXHE Apple 1 Snorkel I m AT, B—ERBIMA LLM FIRESHITIEF,

RedPajama,

a project to create

leading open-source
models, starts by
reproducing LLaMA
training dataset of over
1.2 trillion tokens
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m Humane H#] Apple ® T Bethany Bongiorno #1 Imran Chaudhri €137, Chaudhri &1+ T #J1¥ iPhone IR EFFE, 1995
FZFE 2017 &, M1 Apple 257 Mac. iPod. iPhone. iPad. Apple TV. Apple Watch. AirPods 1 HomePod &= @E& 1T,
Bongiormno {E B Apple TSN BIIRE T4 iPad B9&7 ., Humane FIBABERT 200 2 A, 40 2 AERE =,

B 5% OpenAl EEARLBEEE, HMIF Sam Altman t2:2 Humane BIIRE A,

B EEREAXBEREN: B=W Humane B demo hi @, BEREEMRERINARA, thiliEE—MER, BHELXPBE
T (FHRERZMTABE) OEEMBTEE IR,

B REBRIITIFEMN: BR2RIEARKT demo TR, RIEAE. EQTASBMAIE target T—HFmRNRE KR,

Good Ai &
Is huma.ne

Guiding Principles for Designing with Ai.
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B Kick ZBE1B /7 HE Bookkeeping BN, BT Plaid EEIZEFPHESHMERRKK,, AEEINWATS Hiftizo 3
#%ED%F}%%}EH%Z%Z

m Bookkeeping & LLM NE&EXHAHEDC—., RBERKM4BERNE Bookkeeping N ma 1983 FiHlER Quickbooks,
Mtk THE 1300 {ZExmERN Intuit, REEZFENTZERTERRZ A8, T£ 10 FERMELASFLAE Intuit, bl
Bench #1 Pilot & Bookkeeping Marketplace, {B&8:&HE D
OpenAl £FEERERNAE, FEIFERHMER, BRI TRSXE, Fmiuit 9 B&x%H
HREMMAD + SMB/OMEERFEFPHEFm, BN EZRAIRE Al 817

Marina Mogilko o Juliana Crispo o Nick Davidov ©) Kevin Shen o
It's easy to write offs slip. With Kick, we | really wasn't looking forward to Taxes are not only scary, but also my Kick has blown me away with how
have an bookkeeping partner who gets figuring out my tax situation. With Kick, biggest expense. Using Kick gives me they've managed to simplify such a
how my business works. I'm confident I'm doing things right, and the confidence to focus on my business complex topic. Their support has given
saving a ton in the process. instead of admin work. me peace of mind to invest back into

my business.
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B SHEK Al NAKEBN, 80% LA LEERRSEHEE, REBHAPMACIZANEVESHIENBES N, Pinecone HF
BEREANTRAR, SETARASNAFEAENOE,

B LM ABEHRKICIZEMENNKEK, MEHIEERANPHESAFIRMEICIZ, LLM B Context Window G KEINTE,
EEHEENZ LLM BiEE,

B Pinecone B ARR 1BIKEERIR, MEFEE 2 mil 2l 58 7mil, FRMEAREIAZ] 15 mil, S —EREHREELEESE
AT RIAFRIEKRmS, Pinecone £S5 FIARE 7B MAEIZE 750 mil,

B OEHEERAKBERKILLRBAE, ZFHE, Pinecone ELIATIRSTATNEE HhSSEEZEHLIEUNRESFES
%, K34 Databricks, ElasticSearch, Redis #l=] BEMEX —SU #1750 /3,

B EXNERNNEROASHRERAME LHRE, M2 LLM BXAFRT FXREER CEEK,

Vector Database

Vector Embeolohng

[0.34, -1.2, 0.349, 1.3, ... ,-0.031.14]

Que_n/ Result




. 7%15“1‘]4 ?‘E: X

I e B %7 HUGGING FACE

B SEWRAEBKRR, MEMNKAL cover FRIERIAAAF 30% B9 compute BA, #%& break even, BEIE 30 JITNAK
run WaYO

m BEiNEWAIRREBRERN, BT ZEIEME Github for AI/ML ZEEHERI, FEM AUML ANZEESHMNEHE., &5T
WERLE AX—F, BIEE Al EXHNATEE Hugging Face B8, SEREAIFMES I, Databricks 89 Dolly 2
ff Hugging Face I F MY XD, BT RBEEERRLWEBFHEL Hugging Face LT HEEMNEAEA., S8 S HE
RE, MUERNANEBEEF,/LNO®R, HAEFPELTE. BeIRZEWIERIEMAL, BIBAE senior K. 1518
LLM/ML B9 A, Hugging Face H83F #0189 senior A

B BEAITHEIEARIER, OpenAl Xi&, 18k, . AA. BUEELES 2L, FE Hugging Face 2 RENEHEF, 1B
AMEX—TE2EFR, LTERFNENREFWW, ABBAE Bloom MENT, ZO2EXRIINENEE=LX2, Hugging
Face  LLM REFERMEF LERE,

m FHA L OpenAl FXERATRTFEARME, Hugging Face BEAEEFAH LLM, MR EER/IMEEFEEERE(ADH,
mMERZSEFFEEBCHNMBEE/ZVHERRIIER, HFABREBXLEHIESLE OpenAl,

o Huogioface o Sutiy

+ IR

2R v TER2MNE ¥ FrEsssl v Google RIUER v

RERERTERS LSS @ Lo L
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B MosaicML M#Z 0 SRARBEEIIGARE ., EFTAARSABHLBRMEIER, EMEESHEEHERIRF A,

B HZOrm2B N FIEE Composer (£fIVilZRIES) Streaming Dataset (7 NEELEMBL LR (MosaicML
Platform) . HFRBERE, HFHFIRIES Eﬁ‘iﬁﬁﬁﬂ'% RIRRIRAER, APNEaBOEREILRRE,

B MosaicML thig#t Mosaic Cloud fIZ=EBSFERAMNEEN. X—AFEEHAWHKAEKERIZET 20 mil, EHREILL
margin A&R&E.

m Databricks Ef L 13 {ZETHNMEWIET MosaicML, 1 ETHE AI/ML 94X =& RAERNXRBEEN.

LAMBADA ARC-
n R ““M“

0394 0343

0.049 0.000 0.2%5)

wAmrrn 0703 0.308 0296

0.198 0.022 0.265
0.233 0.026 0.253
0234 0.026 0.261
0347 0.146 0.269
041 0.012 0.259
0146 0.013 0.258
0227 0.020 0.25)

0282 0.126 0257
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B QFIA=ZCNRATETH A/ML SUHIIAETAY: NMUESBABMBFRISRSRJI IBM 8 Rodrigo Liang, BEZ
SRR B E A Kunle Olukotun, EERBEERAZ K MU/AILLM # XB9E Il Christopher Ré,

B 2SEE 2019 FH GPT FBAREMEN, AMUBRAEMIASH IR LMD GPT Mgt ARF, FHEERE 2020 F
A EEZE GPT NIlAETR/NE, B7F 2022 F 2 AR RITEP AR T mBNBRDE,

B B)\M%%ﬁﬁ@/m)# SHE, SNEPHENRES Complier FEAZH MUA EXRETEMR, G2 IBRRTE2NER
JIEFHERE LLM Fir¢ MUAI 835, Bl Al BIGHI IBM/Oracle.

B Lawrence Livermore National Lab (£E) , Argonne National Lab (2E) , RIKEN Center (HA) SMEZERIRE, LU
% Accenture 1 OTP Bank SE4 S RNTHEATHEF,

X

The most accurate ¥ State-of-the-art open
generative Al - Nl source models
The most accurate b)) —/ \— Continuously updated
pre-trained models, = D ﬂ) with state-of-the-art
optimized for the enterprise - open source models
SambaNova Suite

for generative Al

e
Stable
Diffusion
Domain Adapted Models
(Banking, Legal, Healthcare)

Fully integrated Al stack
é\ Deployed on-premises or
% L {\}} in the cloud. no data needs
A fo be sent outside
customer's environment

"Your data, your model"
Customers retain ownership ;
of models that have been N4

adapted with their data
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Inflection B E2EMA Al RARE, MIFXER AT, 1 Al Studio HXNAEHmSEFH A Al Agents.
FIBESSE, —UEKEID 5 NE DeepMind BE& B4 A Mustafa Suleyman. Linkedln BX& 615 A K Greylock & KA Reid
Hoffman. J& DeepMind ZREIF 2 Karén Simonyan,

B F-FRETmAEZA P BTA A BIE, ERSTEFAERNEIREITBRXESF", U'EEER MHE. READIS. BF¥EH
Personal Al, oJLIBERTIEA, EBEFIIS KA ERER,
Edld E, REITHA. IBECEER, JESoBPsESTENERHI &, RENBWHFSEREZARMNEEA KT K.
Blga A Mustafa Suleyman IANRRREB 121 Al Agent, AR5 AlK "HBEKE . "EBKK,

Model Average Humanities STEM Social Sciences Other
GPT-4 864 — - - -
¢ PaLM 2-L 78.3 - - - -
Hey there, I'm Pi. I'm a new Kind of
Al. Deep questions, small talk; facts
or fiction. I got you. y
Inflection-1 72.7 79.2 61.7 82.6 741
So, who am [ talking to?
GPT-3.5 70.0 — - - -
PalLM (540B) 69.3 770 55.6 81.0 69.6
Chinchilla (70B) 675 63.6 549 79.3 739

LLaMA (65B) 63.4 61.8 517 729 674
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B Perplexity @2 7F OpenAl GPT #EER#IH— Al #FR5|18, tB L2 RER, NHPREE A 2TENSE, RENEEMN
m5lA, AFAPREERNREMT RN, ENTRINEEXRERE Copilot, BA GPT-4, SISEPHAKIAM, HERERIRE
UK Al Profile, BPESEMANA, ARAET, SIZEREAP I AGERESEHUMNER,

BIBASE15@: KB OpenAl & Meta &, JH7& 3 B 2560 B ETTH A BRlE
@O ERE: web inBIEMILF] Chrome f&f, FH M web in¥ EEIB UG, #HHT i0S # Android APP
Ak T Perplexity Pro, $20/3, IJLAEXEAREIT 300 & Copilot IDEE, #/ GPT4 EI& A, A& APl K15
1000 NERIE, Pro IXI#EHBI=X ARR 1A%l 26 A
B BP#IE: Wius 25 75 DAU, 450 5 MAU, Bia& 2200 BIR/K, query £ 14075k /K

Perplexity Ask

N PERPLEXITY = View Detailed

Perplexity Al is an answer engine that uses large language models to deliver accurate
answers to complex questions (1] [2]1 (3] [4] |t is powered by OpenAl APl and search
engines, though accuracy may be limited by the results of the search(5].

i# Accurate M Inaccurate

[] 5 SOURCES i= View List

1 @ perplexity 2 G google 3 @ producthunt 4 medium

5 @ gpt3demo



? Key Questions

T—RREKAARE?

IR R Cost. Latency. Hallucination ?

B st BUHWEE R AN mE?

EH & SRR Co-design BXB2IE18

ChatGPT BIA\ES T —F 24T 47
T—RBIERR: BESI? WASLH?
BE 2 BN E SRR K187

ESLE/ Use Case B HIL? S HIMEME?
LM SEEFMBR ERENG?
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