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I LLM-as-a-judge in RAG idea

1. REBRMEAEFGHEXKIE (Reranker)
2. RREEEB/EEMZAM (Critic)

3. AEZEREHMEREFE— (Verifier)

4. WEIZEREHTEM (Evaluator)
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LLM-as-a-reranker

Training : Inference

Stage-I: SFT

Conversation Chain-of-thought  Long-form QA = Synthetic Instructions

SODA, Dolly, Self-Instruct.
OpenAssistant FLAN ELL Unnatural Instruction
Stage-II: RankRAG Instruction-Tuning
Conversation Reading Comprehension ( Retrieval-augmented [ Context Ranking

QA & Ranking

Synthetic Conversation. | NarrativeQA, DROP, Quoref, | MS Marco

HumanAnnotatedConvQA || NewsQA, TAT-QA, ROPES ||  SQuAD, WebQuestion || Synthetic Conversation |

Newly Introduced Tasks

@:

I Query Corpus

Q[

ﬁ RankRAG

i Generate
(e.g., DPE, Diragon) Rerank
¢ Answer
op-N Docs Top-N Docs Tcrp—K Docs

L B
2 B

w8

1. [2) 073 1 [ 094
— 3 .0445—* 2 .{}?3—-

k.ﬂﬁa

N. . 057 — Rflﬂamesoores

Passage 1: {(Shuffled) Passage 1}
Passage 2: {(Shuffled) Passage 2}
Passage 3: {(Shuffled) Passage 3}

to the question. Return all the relevant passage id. }
s PR i :
International Digital Economy Academy| Assistant:

System: This is a chat between a user and an artificial intelligence assistant. The assistant
gives helpful, detailed, and polite answers to the user’ s questions based on the context.

The assistant should also indicate when the answer cannot be found in the context.

User: {For the question <question>, access whether the above passages are relevant

idea
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LLM-as-a-reranker idea

— CLIP-retrieved Top-K Images = Reranked Top-N Images
‘ ext o
uer A ;
Query Encoder ! :
: :
I |
Image : :
—
. Memory Encoder

f T T T T T 1 i !
' Is this image relevant to the question? | ) _ﬁ:d_‘rl_p_tl_vf_rl:h_r_efti{ilfl_ :

: Answer "Yes' or 'No". ! Reranker )

_____________ [1 T Query M;LM }

Generator
. ﬁ e
Ranking Task 1 MLLM l

Instruction Tuning

Generated Output

18X : MLLM is a strong reranker: Advancing multimodal retrieval-augmented generation
via knowledge-enhanced reranking and noise-injected training

ERRAE BT .
International Digital Economy Academy www.idea.edu.cn



LLM-as-a-reranker idea

Methods MultimodalQA WebQA
R@l R@5 R@10 R@2 R@5 R@10
CLIP-ViT-L/14-336px 84.78 94.35 95.65 57.10 71.96 84.86
w/ SFT 83.04 94.35 94.78 55.09 73.23 81.94
Vis-BGE-base 49.57 74.78 82.61 28.78 43.62 54.56
Vis-BGE-m3 43.48 66.52 7217 26.69 40.75 51.14
InternVL-C 82.17 95.65 96.96 64.90 81.22 88.09
InternVL-G 82.17 9522 97.39 64.90 80.23 88.28

Reranking Top-K from CLIP-ViT-1/14-336px

LLaVA-v1.5-13B 72.61 90.87 9522 45.35 65.87 80.56
w/ caption-aware 1T 98.26 98.26 98.26 79.74 88.14 89.77
mPLUG-OwI2 67.83 87.39 9391 43.26 63.80 79.38
w/ caption-aware 1T 90.87 96.09 97.39 71.27 85.08 88.97
Qwen-VL-Chat 68.26 89.57 9261 47.64 67.22 80.42
w/ caption-aware 1T 91.30 95.65 97.39 80.12 88.53 89.96
InternVL2-1B 47.39 84.78 9391 34.99 57.49 74.72
w/ caption-aware IT 98.26 98.26 98.26 82.00 88.78 89.94
InternVL2-2B 66.52 88.70 93.91 42.79 62.48 77.97
w/ caption-aware 1T 98.26 98.26 98.26 81.91 88.94 89.94

Reranking Top-K from Different Retrievers

LLaVA-v1.5-13B

w/ Vis-BGE-base 88.70 88.70 88.70 59.61 64.71 65.70
w/ Vis-BGE-m3 84.78 84.78 84.78 57.57 62.26 63.03
w/ InternVL-C 98.70 98.70 98.70 8§2.08 90.79 92.72
w/ InternVL-G 97.83 97.83 97.83 81.91 90.24 92.31

ERRAE BT .
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Critic: EEEEN= Idea

Input: Write an essay of your best summer vacation Input: How did US states get their namas?

Output: My best summer vacation was a magical escape  Output: 1 of 50 states names come from persons. For instance, Louisiana was named in honor

to the coastal town of Santorini. The azure waters, of King Louis XIV of France and Georgia was named after King Georgs IL.
charming white-washed building are unforgetiabla.
% Critic LM q Q Retriever
= | Retrieve p0f the ffty states, eleven are named after an individual person<,/p>
Augmented Output: My best summer Augmm?lted Output: I_._.r.&_., o{' e e et R i
vacation was a magical escape to the coastal town of I Relevant | 11 of 50 states’ names come from person. | Supperted | I Relricwe e <p>LOUISIANA: Named in

Santorini. The azure waters, charming white- honer of Louis XIV of France </p~. | Relevant| For instance, Louisiana was named after King Louis XIV, and
washed building are unforgsttable experience. | utis i

Georgia was named after King George II. | pamiamed [ 1ise = |

Type Input Output Definitions
Retrieve =zl .y {yes, no, continue } Decides when to retrieve with R
z,d {relevant, irrelevant} d provides useful information to solve z.
. d,y {fully supported, partially  All of the verification-worthy statement in y
supported, no support} is supported by d.
IsUSE T,y 154321} vy is a useful response to .

18X : Self-rag: Learning to retrieve, generate, and critique through self-reflection (ICLR 2024)

ERRAE BT .
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Critic: 285

TE

Question: J

What is the majority party now in the country where Canberra is located?
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- | Prune |
| Prune LU PR Ep o5 10

Depth1 . = " citizenship ~.—-.
P J ! ) Enagh ( Australian Capital ) \-Qa,‘f‘ z Not w S L/
i “‘\3(‘1 e Information Territory #5240) Enough Anthony Ypoigic..,
P o e L amm Information Albanese Pa
1 nent 27 —
capital of P el Labor Party
Canberrs) -0 (. (Austratia), %,
COUm‘r}. s peate officeholder %'%
; ed minister :
i government
2 . - — Prime Minister of
Australla_n Capital Prime Minister Anthony Augtralia
Territory of Australia Albanese
I—.l Enough information H
( - _A;rs_u#;r_ ! Reasoning paths \i
1. Canberra -- capital of -- Australia -- prime minister — Anthony Albanese -- political party -- Labor Party
|
- Labor Party Tk 2. Canberra -- capital of -- Australia -- prime minister -- Anthony Albanese -- occupation -- Politician
! q 3. Canberra -- capital of -- Australia -- head government -- Prime Minister of Australia -- officeholder -- Anthony Albanese
08 -

183X : Think-on-Graph: Deep and responsible reasoning of large language model on knowledge graph (ICLR 2024)

E SRS RE TR
International Digital Economy Academy

Think-on-Graph 2.0: Deep and Faithful Large Language Model Reasoning with Knowledge-guided
Retrieval Augmented Generation

idea
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Verifier: [o] FIIEZR(E.

=RAER

4

D‘

Question

—E

What year was the Argentine actor who directed El Tio
Disparate born?

|

]

(a) Chain of Thought & Self-Consistency

Rationales: First, the Argentine actor who directed El Tio
Disparate is Fernando Birri.

Second, Fernando Birri was born in 1925
The answer is 1925

=

(b) Retrieval-Based Methods (Verify-and-Edit)
5

Verifying questions: Who directed El Tio Disparaie?
When was Fernando Birri born?
Retrieved & Edit once: Palito Ortega directed El Tio

Disparate.femandc— Birmwas born in 1925.

The answer is 1925 Error
ropagation

(c) Chain-of-Knowledge with Dynamic Knowledge Adapting

idea

Identified domains: factual (Wikidata, Wikipedia)

Rationale 1: First, the Argentine actor who directed El Tio Disparate is Fernando Birri.
Retrieve (Wikidata) 1: SELECT ?answer WHERE { wd El Tio Disparate wdt director
?answer _ } -= Palito Ortega

Retrieve (Wikipedia) 1: Who directed El Tio Disparate? =

El Tio Disparate is directed by Palito Ortega.

Corrected rationale 1: the Argentine actor who directed El Tio Disparate is Paliio
Ortega.

Rationale 2: Second, Palito Ortega was born in 1941

Retrieve (Wikidata) 2: SELECT ?answer WHERE { wd:Palito Ortega wdt date of birth
?answer _ } -= 8 March 1941

Retrieve (Wikipedia) 2: When was Palito Ortega born? = Palito Ortega was born in 8
Match 1941.

Corrected rationale 2: Palito Ortega was born in 8 Match 1941_

Corrected rationales: First, the Argentine actor who directed El Tio Disparate is Palito
Ortega. Second, Palito Ortega was born in 8 Maich 1941.

. The answer is 1941

©

18X : Chain-of-Knowledge: Grounding Large Language Models via Dynamic Knowledge Adapting over Heterogeneous

Sources (ICLR 2024)

ERRAE BT
International Digital Economy Academy
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Evaluator: BEIZEEMITHEERE—H Idea

Query: RIS T 2024 R9EE D FriksE?

Context: [EANE)|[EE2024FRGFXNIETEIES AIEBRIMR, T11H6AEMEIRFERIBALIE
EBH....

Response: FE4N{E: ||

Golden Answer: EE4ifE 4 pR:

Exact Match: False

LLM Eval: True

ERRAE BT .
International Digital Economy Academy www.idea.edu.cn



Evaluator: {F{&IB N & REIF idea

---Role---
You are an expert tasked with evaluating two answers to the same question based on four criteria: Comprehensiveness, Diversity, and Empowerment.

—Goal-—
You will evaluate two answers to the same question based on four criteria: Comprehensiveness, Diversity, and Empowerment.

- Comprehensiveness: How much detail does the answer provide to cover all aspects and details of the question?
- Diversity: How varied and rich is the answer in providing different perspectives and insights on the question?
- Empowerment: How well does the answer help the reader understand and make informed judgments about the topic?

For each criterion, choose the better answer (either Answer 1 or Answer 2) and explain why. Then, select an overall winner based on these three categories.
Evaluation Instruction Prompt

Here is the question: {query}

Here are the two answers: Answer 1: {answerl}; Answer 2. {answer2}

Evaluate both answers using the three criteria listed above and provide detailed explanations for each criterion.
Output your evaluation in the following JSON format:

{

"Comprehensiveness”: {{ "Winner": "[Answer 1 or Answer 2", "Explanation”: "[Provide explanation here]" }},

"Diversity”: {{ "Winner": "[Answer 1 or Answer 2]", "Explanation”: "[Provide explanation here]" }},

"Empowerment”: {{ "Winner": "[Answer 1 or Answer 2]", "Explanation”: "[Provide explanation here]" }},

"Owverall Winner”": {{ "Winner": "[Answer 1 or Answer 2]°, "Explanation”: "[Summarize why this answer is the overall winner based on the three criteria]" }}
1

Evaluation Input Prompt _

18X : Lightrag: Simple and fast retrieval-augmented generation
BRI 2R
International Digital Economy Academy www.idea.edu.cn
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BP (tHARERFITFE) (BP

2 Statistical Review of World

i‘”.“: Energy) , EFEIRBAHE
ESFFENLLS, FREE
E/DS0F R I REHRAER1]

[1] BP. (2023). BP Statistical Review of World

Energy 2023.

https://www.bp.com/en/global/corporate/energy-
economics/statistical-review-of-world-energy.html.
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idea

“Pre-training will end” - Dr. llya Sustkever at
NeurlPS 2024

Pre-training as we know it will end

Compute is growing:

- Better hardware
- Better algorithms
- Larger clusters

Data is not growing

-_We have but one internet
{ The fossil fuel of Al

@M. Elon Musk & X
v Good metaphor

www.idea.edu.cn



HERORE idea

T
)
I

Ié&ﬁj&%%ﬁxﬁﬁ

Ea: S kEE

=Mt4: BEEFNHFEENE, RYRLEETIIFITRIEFXER.
NERICEUELCIEAIRY "Gil" |, BPAGREUERRZAIRY "FIBERER" .

FEXFFIR3400{25E K& OpenAl CEO Sam ScaleAl CEO Alexandr
nVIDIa —TerA98%aREEIE. @ OpenAl Altmangarsistogs | SCALE|Al WangiSd aasuziIE
| RIRFME IR =2 E L Egﬁﬁ;%{%iﬂ“wu)—# ErE—
(Adler B, Agarwal N, Aithal A, et al. Nemotron-4 340B . ) ?Eo ] ) (A16Z: Unlocking Al s Futu%&?&’andr Wang on the Power
Technical Report[J]. arXiv preprint arXiv:2406.11704, 2024.) ! (The promise and perils of synthetic data., Kyle Wiggers Oct 13, 2024)/ of Frontier Data David George and Alexandr Wang)

B RAE R
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I Synthetic Data & LLM-as-a-judge idea

Synthetic
Data

ERRAE BT
International Digital Economy Academy www.idea.edu.cn



Judge: (ERERBITITLS REEHREE

i

Indicator Notation Explanation

Length Len The average length of every response in the dataset.

The average reward model inference score of every pair in the dataset.

Reward score Rew (Kopf et al., 2023)
Perplexity PPL The exponentiated average negative log-likelihood of response.
MTLD MTLD  Measure of Textual Lexical Diversity McCarthy and Jarvis (2010)
i Distance to approximate i'"-nearest neighbors (Dong et al.. 2011) in
KNN-i KNN; ; : ;
SentenceBERT(Reimers and Gurevych, 2019) embedding space.
T Nat The score of whether a response 1s like something a person would naturally

say, provided by the UniEval (Zhong et al., 2022) dialogue model.

The score of whether this response serves as a valid continuation of
Unieval-coherence Coh the previous conversation, provided by the UniEval (Zhong et al., 2022)
dialogue model.

The score of whether the response is understandable, provided by the

Umieyal-pndentandability Und UniEval (Zhong et al.. 2022) dialogue model.

Table 1: Natural language indicators for instruction quality evaluation. Every data example is viewed

as a pair of instruction(input) and response(output). Unless otherwise specified, the indicator value
on a dataset is the average value of each sample on the indicator.

18X Instruction Mining: High-Quality Instruction Data Selection for Large Language Models

ERRAE BT
International Digital Economy Academy

idea
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Judge: BIFREENIISRAIRITAL S PR EHER

mes GPT-4 (51.30%) - EntiGraph CPT
55.0 1 = GPT-3.5 (44.81%) m— Rephrase CPT T S
m— Raw CPT (38.15%) == = | |ama 3 8B Base (39.49%)
52.5 . _ —_—
>
U 50.0
©
| -
Ei 47.5
)
<
< 450
@
42.5
37.5

100 10! 102
Number of synthetic tokens (in Millions)

183 : Synthetic Continued Pretraining

ERRAE BT 4
International Digital Economy Academy www.idea.edu.cn



Judge: BIRBE PR LEL

Large Language Models and Humans

W

———>  Response data for HC3

BT P

Response data for M4

In—domain

idea

WebTextQA Baike

™ Multi-Domain
WebTextQA & BaikeQa NLECC
Crawled BaiduBaike DBDA

Medical Dialog Chineze Corpus

Baidu Al Studio. LegalQa

— Seed Question

HC3 M4

Example seed question
# Question
L2 AT
(What is Artificial Intelligence?)

News from media and Al

Out—of-domain

News

L

i Build different small, medium, and large,

B

ERRAE BT
International Digital Economy Academy

| versions based on Owen 1.8B, 7B, and 148,
: :

S

— Evaluation Task ————

Document-Level

Sentence—Lavel

HERH—(IZH. CSIRIRAZLIFTEVAZEED
BHEE, ENESH8RTEE. ..

{Artificiel intelligence (AI} refers to a discipline that uses
computer science and technology to simulate. extend, and expand
human intelligence. It involves designing and developing systems
that can perform processes similar to human thought processes,
enabling machines to perform tasks that require .. }

E STEE D) ERIEUEARSEAREY FEEEE)

AT

HENEREA. AIRGEET AESRERRARAE, BHEEE
nE, TBAZIERS. ZHEA

(Artificial intelligence (4I) is & fundzmental technolegy that
utilizes algorithms to build dynamic compurationsl environments to
simulzte human intelligent processes. Al systems perform tasks and
make decisioms through the input and processing of large amounts of
dats, without direct human involvement. This technology ...}

g AIES UD) A-RARENETALETSRSL ) SEe

AN A TEE (AL E—#AAEzAFTSTET RS
AARSETEGERST A CHMN GDAERFZEI #EH
EaHAEAE, FFESRAE, REAZARRS. AH
T AT

I<HEMANDArtificial intelligence (AI) iz a fundamental technology
that utilizes algorithms to build dynamic computationsl
enviromments to simulate human intelligent processes. SHIMAN:
SAIDAT systems perform tasks and make decisions through the

input and processing of large amounts of data, without direct
buman involvement. This technology ... &/ALD)

LLM-Detector: Improving Al-Generated Chinese Text Detection with Open-Source LLM Instruction Tuning

www.idea.edu.cn
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I A& RkEUREIIZLLM-as-a-judge: #if

: Positive Sample
il

REAL DATA

oS @ S Negative Sample

Synthetic
Data

www.idea.edu.cn
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I A& RREIREIZELLM-as-a-judge: =i idea
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I A& RREIREIZELLM-as-a-judge: =i idea
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Labeling

REAL DATA

Synthetic
Data
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ASEIEIZLLM-as-a-judge:

".é.'!l::l: N~ 4

i s inspired by AlphaGo

Pfl"{}}:)lem: Le;p(x) be a monic polynpn‘ual of degree 4. Three ] [ Golden Answer: 24
| of the roots of p(x)are 1,2, and 3. Find p(0) + p(4).

Solution: § = §4, 57, 83,'"", Sk H Answer: 20 X ’ (a) Outcome Annotation: yg = 0

,

= = , \
Problem: .... S21 ™ S31 [ ” —» Sg,;1 [®  Answer: 24 v
§1: Since three of the -
roots of p(x)are 1, 2, and S22 ® S22 %" —» Sk,2 * Answer:24./
3, we can write : p(x) = i 1

2 x-Dx-2)(x-3)(x-r) ) S23 [® Sa23* —» Sk33 [ Answer: ZGX

2
(b): Process Annotation: ySE == ; ysE = 1

s;: the Fth step of the solution S.

§;j: the Fth step of the j-th finalized solution.

S

183X : MATH-SHEPHERD: VERIFY AND REINFORCE LLMS STEP-BY-STEP WITHOUT HUMAN ANNOTATIONS

EBRASXEFESHAR
International Digital Economy Academy
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AEEkEEIIELLM-as-a-judge: S45Ei& + GAN idea

~ — 1 Apply Verifiers

"""""" MCTS-driven deep thinking ! ® 000 O
; Ly -vafue 5
filtering 2 % % %

— -\ (PPM/ python) Step 1 Step 2
O One step (b) Construction of per-step preference pairs based on Q-values
' Answer step ‘;E?
(correct) Terminal-guided —* Terminal-guided =:V-$ PPM-augmented LM-'3 PPM-augmented SLM-4

MCTS  SIM+i  MCTS  PPMr2 MCTS  ppym3  MCTS  ppura
Round 1 Round 2 ,,.aw Round 3 Round 4 ﬁ%

(a) step-by-step verified reasoning trajectory (c) 4 rounds nf self-evolution

Answer step
(wrong)

1
1
1
]
1
1
]
]
I
1
1
1
]
1
1
i
| final step full solutions
]
1
1
1
]
]
1
1
]
]
1
1
1
]
I
1
1
1

Figure 1: The overview of rStar-Math.

183 : rStar-Math: Small LLMs Can Master Math Reasoning with Self-Evolved Deep Thinking

BB R MR 4
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I Why Spk&iE&.LLM-as-a-judge? idea
1. Kt&BIScaling Lawlm, SREIEERIE1ZiMRAEIR

L 4

. S ™ ] BUFHRNAVER 2028 F7. FEX, The Information K 7 —mBxRIRE (FEE GPT
i . / S IRFRIE, OpenAl ERER) , HPAHT —LHMESFNAMA:

* OpenAl (I F—RIEMBEHNEERFBEFR A KEPEILZ B RERT G PT-5?

% 10"
g ,—Fkxﬁ. ® Falcon-180B
o A IR EREORIENGIIGE B ER TR
Cers
w2 o OpenAl B —MEA FBA R R ARSI SEIENES.
200 2022 2024 2026 2028 2030 2032 2034
Year

2. HIREEF AN : SHETEIRR + MiEtnEX
o

3. BRIV E &N NENSHEANEN, HiniEs

E SRS RE TR
International Digital Economy Academy
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Contact Us: =5 m”'

Tel: +86 18768113611

E-mail: xuchengjin@idea.edu.cn
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