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HIA R - HEREEMFEEE I S —AFHR (HEAE) - $HEHEREL]
B B EZEOIARR T2 RAG (BBWMEAER) 24 @ a5
GPT - Llama 542 pi 15 Y B BERT 5 g SRR AU - ¥ f 5% 158 AU U AS HY & RHUE A 22
R AL o @] 4.4 /2 2020 F 5 R FEIAFH S " Retrieval-Augmented Generation for
Knowledge-Intensive NLP Tasks. | #Rf)—5REE * -

EEl] 4 - - - ---— - - - ---=-—=——------—------ N G Pt
o R End-to-End Backprop through q and pg t:e t}{'“Pa"iC CEIRY a’:d)
uestion Answering: the three ossicles. &7
Question Query Query Retriever p, Document  \{_ Generator pQN Question Answering:
Encoder (Non-Parametric) Index (Parametric)
Barack Obama was ® d(2) supports (y)
born in Hawaii. (x) q(x
Fact Verification: Fact Que Margin- Fact Verification:
hicat uery .- .g Label Generation
= 22" > alize
z::ez;‘“(::’ MIPS<® = "7 - Thi: B gy ot
h is divided into
Jeopardy Question > sections: "Inferno",
Generation: » "Purgatorio" &
Answer Query ~ ” "Paradiso" (¥)
* Question Generation
< AN y,

4.4 [RIARY RAG S NTHE T 38 RAG RBEAVEL M XERSEIIARTTE o ERIZRIE © Lewis,
P. et al. “Retrieval-Augmented Generation for Knowledge-Intensive NLP Tasks.”
Advances in Neural Information Processing Systems 33 (2020): 9459-74 - & B
https://arxiv.org/abs/2005.11401

B BE A GPT-4 FIZ6 2 B HYRE B SR AR —(EIEH I H A RAG JE
AER -

HEZFHZH#E : retriever B2 generator
AR RAG Zft L& DL N RIER ST -

o retriever (FEH) : CHHFEE (ground-truth) HIFBAZKHE - U
A LLM BREA - TGS 2 GRS API AETIRE -

2 https://arxiv.org/abs/2005.11401
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4. % GPT-4 SITERLAF - M [EIZEFRE -
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Q/A Chatbot with GPT-4
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HEIARR R SR A S —REiH
0 RERT RAERE (1#7%) G REERT RAERE (#7%)
“Hey what are fixed costs?" “Hey what are fixed costs?”
*“Orca whales “Orca whales
often.. often..”
“you are a friendly “you are a friendly
....... and helpful chatbot S and helpful chatbot EYFHE (GPT-4)
that can only that can only e
“Geology and answer questions "Gasaes ke sictins ixed costs are’
Chemistry..." basedona Chemistry...” basedona
knowledge base” knowledge base”
“In economics, ... “In economics, ... % From the knowledge.
base: “In economics,
K : i
FORR B B
“Some other very “Some othervery  F &
AT usefulinformation” &7 > 2 32
R
BAESZRBA B ASB REIH
HIME FHIRT RAEHE (i#%) HNEE RiRET RAERHE (12R)
“Hey what are fixed costs?" "Hey what are fixed costs?”
“Orca whales [l “Orca whales
often.. often.”
“you are a friendly. “you are a friendly
....... and helpful chatbot ENFHE (GPT4) o and helpful chatbot ENFHE (GPT4)
that can only i e that can only - n
“Geology and answer questions Gommgrn e Siaticrs ixed costs are’
Chemistry...” based ona Chemistry..." based ona
knowledge base” knowledge base”
RAEHRE (1#%) RAENE (1#%)
“In economics, ... - y “In economics, .. From the knowledge .
From the knowledge “Thanks! How big Is the moon?” GREESLA base: “In economics, lianketbicuiag Sine oot
rrrrrrr base: “nconomics, ARSI = g
“Some other very “Some other very
useful information” e B EBFHE (GPT-4)
“I cannot answer that”

46 fELARIE  BHARGRINERE  KRESANRERE - SERFRANA
AR RAFERH B E ORISR - BIERE X GHBARMETE - HFIARME

IRTNERE K GPT-4 R{ER3R B FIHBER S

15l 4.1 GPT-4 RAG #4282 A

client = OpenAI(api_key=userdata.get('OPENAI_API_KEY'))

class ChatLLM(BaseModel):
model: str = 'gpt-3.5-turbo’
temperature: float = 0.0

def generate(self, prompt: str, stop: List[str] = None):
response = client.chat.completions.create(
model=self.model,
messages=[{"role": "user", "content": prompt}],
temperature=self.temperature,



112 Chapter5 {FRBFTHVHERIEL LLM

2 FEEAEIIRRE
SRR A 25 1

epoch Z FREE#f
\ ERRY
1 H[F5
— HEREEEEN
— fﬁij@rﬁﬁiéﬂl’fﬁ

LRI R 3
A — fEfEFABEER
EllfaERS » A
AR
BAEEEE
At
\ s

EERARE :
AT RS -" -
FPfiERY

ISR
FBEETEMK
fHERAY OpenAl

1ERY
AR Y
A LERT !

5.2 THEERERF - HFUMSERED R - Basg - FAIBE - BAlREREHIEE ”E’J’fEE
MEPAHEE - BEFEEEIIMAREPITAEE o A% AR ER A SRR
EA-—ERERMEE - MRREBBFAEAH - BB ERALE » LEEGRE

LUETTIRAERYER -



AN

AT DAPR IS (8 SR M A S fe s e 2B T - B b HREEAVE - R B R A
B HAEE LLM —ERENEH » # LLM TR BAERFTR EE5 - I
A HEMERURE R - DU IR E iR B AURT A A » BeSh - IRl DA RTE 68 - K%
75 TAF UL 3 AR B 2 (E £ i (AN 6.8 Fi ) = B » fRmT AR — B #2773
HELITHAE - AREAZETEFERBA - ZOR LLM f8HEASAY 55 -

R 1
=X
1TEHETE
1B 2
EIWETE
i RA A ZS
RARAFNZERE
./
R 3
EUETE
RESEF &5
RARARY
T =
Eit HEHERERY
BRREERS LRSS
75 E TNz )=

6.8 FITTRYRRHEEMIE - HPIA—BIRTAKELNE - AR —BIERARKELEF R
RAREERE - I B ARE— BN H RIEEERAIITA

RN ZE M T RER GPT HYSRREAIRCRIG A & > KRR Al RE AL E AR
I [ 2 i B 2K L B R R A B~ ) - AR AR - P2 (Ll 7R EL R 0 B R 42
i Al DR B GPT 3 SR BT (RS

147



148

Chapter 6 EPEIRT T2

g5 - {FFAZAERE LLM FoiR REEREHE TN ER
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H Ao ryg—(E LLM 38R E Ry e DU ST — i 2 PR AR R T 5
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EEEMBI AR ERE - DA ERI R R ERE &5 - A e £ 8 & 1Y 17 B v
AT -

o LLM-4 (#lBRMEMNE ) : S (HZEEREAIE LLM-3 &1F - {5 7 WE] i R {5
RIEIEIRAERE - CF BRI HREE R LLM-3 fSCF i AR SRR - &
F— A EZ PR HEMER B RZ AR 0 8 SRR E R T BIpR L pY Y
RE - BOEHE O B R AR E R AR - (S B — D 5R(E -

6.9 BHE ([EEIPIFAEAL o fRa] DAAEARERFE 2UHE R A< B8 #2158 ([ & 1 17 56 32
ez -

RENE R GE - FEIRE M 1R A B BN i AT DL B R EA R B R - B
Rk S S A R RE S o Bl o FERE N ARREFIRFTE T - BT
EIRES RN LIRS ZE R FIE -



EHITTE - Al BN BZE ?

311 Prompt Chain

% Hugging Face

® nlpconnect vit-gpt2-image-captioning Co.here

“a large body of water with
a large cloud of smoke”

-«

facebook 'bart-large-mnli

[ ('something happening outside', ©.88),
('potential fire', 0.49)]

% Wugging Face 1. Where is the large
@ dandelin vilt-b32-finetuned-vqa body location?
%o coo

Where is the large body of water located? || lake (38.34%)

What is the name of the large body of water? || lake (79.17%)

What is the source of the large cloud of smoke? || steam (45.86%)

How large is the cloud of smoke? || large (26.87%)

How long has the cloud of smoke been visible? || not long (24.41%)

What is the direction of the wind? || east (40.15%)

What is the speed of the wind? || slow (54.27%) -

What is the temperature? || warm (61.66%)

What is the humidity? || warm (22.91%)

What is the barometric pressure? || good (20.63%)

6.9 SHEREIETREE A LHAPEZEGEEIL  SHEERREAME LLM (={E5
IRRBIR Cohere) ZKIZUNE Fr « EVISIRRE « 0%  ELIRERRE > TREZFEFIHE
REEONE -

ROIRR : AINBEaEENESH?

P A 2k B2 T PR AT few-shot 22 3 F1 R HE S HE 7335 Wa fel B lT » 58 W AR il AT DA
LLM 7E5% IR HAlFRE BB I T - Pt 1755 - JRMORES 3 ZE 8
15 FH 38 B Al I FE /R EA i 51 T © B3 Transformer-based LLM i BT S » DL
K e AR S BHRIZERE T few-shot B8 FI S EE RO R 38 08
LE A U A i RN BE R RS 50 - TIEE LLM ARG E S » AT ELRAARY LLM
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(FAE$T 9 Ak % K ERAMNNEE BN EEHE
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HUR B ID - Sfthk Al K EERRRER

/AL A
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(FAE#T 9 28k
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BREERAESRE
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Al 2 {8
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user_id anime_id rating

54861293 336358 20473 8
14922717 91573 2904 9
52109494 319581 247 8
16173245 99274 32902 6
49105644 300991 6773 8
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