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Answer the following mathematical reasoning questions:

—

Q. Ifarectangle has a length of 6 cm and a width of 3 cm,
what is the perimeter of the rectangle?

Nx+ 4: ' For a rectangle, add up the length and width and double it.
: So, the perimeter of this rectangle is (6 + 3) x 2 =18 cm.

The answer 1s 18 cm.

Q: Sam has 12 marbles. He gives 1/4 of them to his sister.
How many marbles does Sam have left?
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Someone’s opinion article. My opinion: It’s all about
scale now! The Game is Over! It’s about making these
models bigger, safer, compute efficient, faster at
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On the highway towards Human-Level Al, Large
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'a’ Who was the first person to walk on the moon? 'a’ Please summarize the following news article:

Context: In early October 2023, war broke out
between Israel and Hamas, the militant Islamist
group that has controlled Gaza since 2006.
Hamas fighters fired rockets ... civilians and
taking dozens of hostages.

Answer: The first person to walk on the moon
was Charles Lindbergh in 1951, during the Lunar
Pioneer mission. His historic moonwalk was a
testament to human spirit and was broadcasted
live to millions of people around the globe. x

"
C
1

)

n
C
1}

Answer: In October 2006, Israel declared war on

L% Correct Answer: Neil Armstrong was the first 8 Hamas after an unexpected attack, prompting
L ff”ﬂ) person to walk on the moon in 1969 during the ongoing violence, civilian crises, and regional
e Apollo 11 mission. / conflict escalation. x

(a) Factuality Hallucination (b) Faithfulness Hallucination
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When did the US break away from England?

&) The United States officially broke away from England on July 4, 1776, when the
Continental Congress adopted the Declaration of Independence. This
document declared the thirteen American colonies' intention to become
independent states, no longer under British rule. The Revolutionary War (1775-
1783) followed, with the Treaty of Paris in 1783 marking the formal end of the

war and Britain's recognition of U.S. independence.
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- Category Count
Prefix US and international ncws 109
East Stroudsburg Stroudsburg... ] Log files and error reports 79

License, terms of use, copyright notices 54
¢ Lists of named items (games, countries, etc.) 54
Forum or Wiki entry 33
Valid URLs 50
G PT_2 INamed individuals (non-news samples only) 7 42_}
'Promotional content (products, subscriptions, etc.) 4
High entropy (UUIDs, base64 data) , 33
) §Contaét info (address, cmail, phone, twitter, ctc.) 32}
Memorized text ] Code 3l
) A Conliguration files 30
Horporatlon Seabank Centre Religious texts 25
Marine Parade SOUthpOI"t Pseudonyms 15

Donald Trump tweets and quotes 12
.com Web forms (menu items, instructions, etc.) 11
Tech news 11
Lists of numbers (dates, sequences, elc.) 10
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From Baby Talk to Baby A.I. .
: : : Grounded language acquisition through the
Could a better understanding of how infants acquire : : :
: eyes and ears of a single child, Science 2024
language help us build smarter A.l. models?



- HEIEEER (RAG)
- HHARSZIBIRERE
- I FRIRERATE

« RAG+KG: GraphRAG

. KIERIEIMRERE




- HEIEERER (RAG)

+ LLMIAEERRISMEBAIARIAIRED], ATLAEATINIERRYRIE TR &,

« 20204, Facebook Al ResearchFRAAZZFRRA /9 “Retrieval-Augmented Generation for
Knowledge-Intensive NLP Tasks” (NeurlPS 2020) HUIEN, B/RIRH TioFRIEEERL

(Retrieval-augmented Generation, &F#RRAG) HIHLE:

Define "middle ear" (x) D T R i The middle ear includes
End-to-End Backprop through g and pg Ho Epipanls ey
Question Answering: the three ossicles. (y)
Question Que = ; P
v [ auey Retrieverp, ~ Document "\ Generator pg ) Qi sowerne
Encoder (Non-Parametric) Index (Parametric)
Barack Obama was d(Z) Supportsii(y)
born in Hawaii. (x) q(X) %
Fact Verification: Fact Quer - 3 Margin- Fact Verification:
y s z [~ .g Label Generation
o L2z 22 > alize
g::ez;vt:;a — MIPS‘E Eheld T \/\21 L This 14th century work
A divided into 3
Jeopardy Quest ~ ctions: "Inferno
General tion: > Purgatorio" &
Answer Quer ~ 4 "Paradiso" (y)

z \\ * A ) Question Generation
1 X8 — & Patrick Lewis R ARELE
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Black-Box Language Model =
(e.g., TS/GPT-3)

What protects the
and proteases

digestive system against
infection?

— In the stomach, gastric acid
What protects the . and proteases serve as . .
(b) digestive system against =4 Retriever g== powerful chemical defenses = LEEEE S = g:?'gtl:a:‘:: [31']“’

against ingested pathogens. '
[1] Wikipedia - Immune system :

infection?

Text Collection

—

Building Scalable, Explainable, and Adaptive NLP Models with Retrieval, Stanford Al Blog, 2021
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Building Scalable, Explainable, and Adaptive NLP Models with Retrieval, Stanford Al Blog, 2021
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> éE*@{{;E&TE ["translate English to German: That is good."
"cola sentence: The
/ %Diﬂ}ﬁ , %*%%&?E [course is jumping well.
v KRR

"Das ist gut."

on the grass. sentence2: A rhino

"stsb sentencel: The rhino grazed
is grazing in a field."

"summarize: state authorities
dispatched emergency crews tuesday to
survey the damage after an onslaught

of severe weather in mississippi.."

"six people hospitalized after
a storm in attala county."
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Question:

What are the
concerns
surrounding the
AMOC?

Embed Sentence — Link to Expanded Window

Embedding
Lookup

%?-I-E )

Continuous observation of the Atlantic meridional
overturning circulation (AMOC) has improved the
understanding of its variability (Frajka-Williams et al.,
2019), but there is low confidence in the quantification
of AMOC changes in the 20th century because of low
agreement in quantitative reconstructed and simulated
trends. Direct observational records since the
mid-2000s remain too short to determine the relative
contributions of internal variability, natural

forcing and anthropogenic forcing to AMOC change
(high confidence). Over the 21st century, AMOC will
very likely decline for all SSP scenarios but will not
involve an abrupt collapse before 2100. 3.2.2.4 Sea Ice
Changes

Sea ice is a key driver of polar marine life, hosting
unique ecosystems and affecting diverse marine
organisms and food webs through its impact on light
penetration and supplies of nutrients and organic
matter (Arrigo, 2014).
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Lookup Doc Summary Synthesis
Question: P
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Input ( In}iut ) [ Input
v
l Black-box LLM Small PrLM
Retriever Rewriter Rewriter
' v
S e “Query
BOS Ee v J
' : ' Documents : Web Search Web Search
G = 5
S ' Retriever Retriever
A ANY — i Pl = Eoi= sy AN )
s B ERYUABET—NE l /,j—:—:—:}:—:—_’—:: GEEEE et
Black-box LLM g ! Jy

" Documents | ¥
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Example

Input:
What profession does Nicholas Ray and
Elia Kazan have in common?

Query: Nicholas Ray profession

Query: Elia Kazan profession

.1 Elia Kazan was an American film and !
1! .

¥ theatre director, producer, :
| = :

1+ screenwriter and actor, described ......|
)

's_1 Nicholas Ray American author and \:

. director, original name Raymond
| Nicholas Kienzle, born August 7,
| 1911, Galesville, Wisconsin, U.S...... )

e — Black-box LLM BECEDORBIENEY =~ -
=] S H-/— 4N AT = o A =] Output
IEE-_I_\- ﬁ ﬂ 1? 1:‘—\L /?\ I ﬂ Q i H BIE Reader Reader / Correct (reader £4 ) director
¢ v Hit (retriever [ )
Tﬁ? W WE@%;&II‘E N Output Reward < Output
-~ = (a) Retrieve-then-read (b)Rewrite-retrieve-read (c) Trainable rewrite-retrieve-read

Query Rewriting in Retrieval-Augmented Large Language Models, EMNLP 2023
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I want a summary of
Harry Potters childhood.

ElEE

I want a summary of
Harry Potters childhood.

@

User Query User Users ftext : User Query
Prompt [
|
|
Q Q B
Retriever Topl Doc.  Generator IRe’rrlever Topl Doc. Generator :Re'rriever Generator
' I
| s4: User text and Doc. S7: st
| are [mismatched] | [Irrelevant] [Relevant]
. . K relevancies
Sl: S& I s5:User text and Doc. [
[Irrelevant] [Relevant] | :
Michael Phili H are [aligned] I Use only related Docs
3 chaet Fhitip pafr:y I sé: [No mismatch], but | Harry Potter is a fictional
agger Is an otters I has [information character...
English singer Chlldhood . conflicts] I

Ac Anita

Self-RAG: Learning to Retrieve, Generate, and Critigue through Self-Reflection, ICLR 2024
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SAIL: Search-Augmented Instruction Learning, EMNLP 2023
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3. ERWE: JMEBERITRENTIRE, MERINRENTEESEHMLE,

Target Question: Who is the CEO of OpenAl?
Target Answer: Tim Cook

l
@ i

PoisonedRAG

(I I w
I I i
g A )
[..) Tim Cook ... as the | Tim Cook{..] became the Collect = « Inject (Polsoned Text: [...] Tim Cook [...] as
CEO of OpenAl since 2024. CEO of Apple in 2011. Vgl 24.

J . Lthe CEO of OpenAl since 20!
& Knowledge database Wikipe y

PoisonedRAG: Knowledge Poisoning Attacks to Retrieval-Augmented Generation of Large Language Models, USENIX Security 2025
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Docume
Ignored information
S IEEI I_‘ﬂ /_’_ Jario and Daniela Amodei, who both previously worked at nAl
M\ﬁﬁﬂgi | Y I Q{mlu\ TG {E )= Input text to similarity \ ( o o e oo o—
I*é 2 /E\ 4\, S \% u%-n?F:? Daniela Amodei founded Antropic with her brother
Document 2 J

2. MRIMEROBRY: BMERTER [ .

Sharig Hashme spend nine months at OpenAl
FESER, RNRREMERHEIERER ~
:I IL_J\ I Il—l\ n “ N Hashme is he founder o otics
N— N/ \ Documcnu\/
JITHITER S,
Shariq former OpenAl employee

PoisonedRAG: Knowledge Poisoning Attacks to Retrieval-Augmented Generation of Large Language Models, USENIX Security 2025
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v FARIBN. BIARNAINE B

EB All EB Task and Dataset EB RAG_paper B8 RAG_Technique_Tree ([II) Board 2 more
v RAGH hi<:
HMEEEE
e & NoteLLM NoteLLM: A Retrievable Large WWW 2024/03/04 Rec RAG
° 5 RADA Retrieval-Augmented Data Au  Arxiv 2024/02/21 RAG Low-Resource Dati
/ IE%Tﬁ**ﬁ ° & Retrieve-when-Need Retrieve Only When It Needs: Arxiv 2024/02/16 RAG
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* GraphRAG (Microsoft)

e Nneoaqj
¢ 1&19%4%’@3% LaZyG rap h RAGH&ZIS Gra?h RAG Ecos Jstem

« https://github.com/microsoft/graphrag £23

Converse

Create knowledge graphs Graph-powered natural LLM framework integrations
- from unstructured data language search with graphs
* Neodj+GraphRAG
Overview

* https://github.com/neo4j/neo4]

The GraphRAG project is a data pipeline and transformation suite that is designed to extract meaningful, structured
data from unstructured text using the power of LLMs.

° O pe n S PG To learn more about GraphRAG and how it can be used to enhance your LLMs ability to reason about your private

data, please visit the Microsoft Research Blog Post.

¢ https //g Ith u b . CO m/OpenSPG OpenSPG is a knowledge graph engine developed by Ant Group in collaboration with OpenKG, based on the SPG

(Semantic-enhanced Programmable Graph) framework, which is a summary of Ant Group's years of experience in

constructing and applying diverse domain knowledge graphs in the financial scenarios.
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Antigovernment protesters carry an Antigovernment protesters carry an SREESN..
injured man on a stretcher after injured man on a stretcher after ;
clashes with riot police on clashes with riot police on

Independence Square in Kyiv on Independence Square in Kyiv on

February 20, 2014. FRRMURIY 20 2

. 8 Q"

2 G
@ openAl R
ChatGPT e

3 $

_Tl_ Hﬂﬂl i ZIK }mlﬂ N Event Type | Transport (carry) . m— . .I
/' \

Agent protesters Entity  injuredman

( E igﬂ ) Entity injured man Instrument  strefcher e = o \\ <. A -TI-EE HR g *%'L" %n 22

Instrument | stretcher T




- KIEBNABRSS AR ENS

KRB +F0R
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Prompt of zero-shot self-annotating

I‘

( <3
SteP 1: Given entity label set: ['Person', 'Organization’, 'Location', 'Facility', 'Weapon', 'Vehicle',
%]J }Eﬁ L L M Zero-Shot Unlabeled 'Geo-Political Entity']. Please recognize the named entities in the given text.
> ¢ Self-: 1 data
Nanh &3 - - 0 - . .
g /EE -*:F ﬁﬁ ?E Anno tating Text: R:l_ght now we 're also waiting to hear from the president at the white house .
Answer: .
Self-consistency
( . . Reliable self-annotated data
. Entity-level threshold filtering :
Step 2: Text: right now we 're also waiting to hear from the president at the white house .
?jl.(, \5'5 ﬂ’ L= El] Reliable < — Answer: [{'white house''Lecation'} (2 votes), {'white house': 'Facility'} (3 votes), {‘president’: 'Person'} (5 votes)]
1t B JE R .
g <4 Annotation
g ;EE %:F *iz,: Selection L ==+ ==+ (Other annotation selection strategies)
e Prompt of inference with self-annotated demonstrations
Given entity label set: ['Person’, 'Organization', 'Location’, 'Facility', "Weapon', 'Vehicle', 'Geo-Political Entity’].
Demonstration  Please recognize the named entities in the given text.
Step 3: retricval Self-annotated demonstrations
+ AN Inference with Text: right now we 're also waiting to hear from the president at the white house .
él:l = ﬁ'ﬁ EP Ej‘:l *%ZIK € Self- Annotated‘{ — Answer: [ {'white house": 'Facility'}, {‘president": 'Person'}]
e & o 4 < :
]& {—-r J: —F X EB :-J Demonstration | (more pseudo-demonstrations)
Test input
Text: Our Jamie McIntyre our senior military affairs correspondent is with us now .

\ Answer:

Self-Improving for Zero-Shot Named Entity Recognition with Large Language Models. NAACL 2024
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° M P I KG C _ E ﬂEUHa L L M SH/\J?EEE Improved Knowledge Graph

lan Bryce is an English film The relation can be converted into a
producer ... verb form as follows: Verb form:
produce. Passive voice: The film was

ap jj ;r-%::\q W}#\ S Original Knowledge Graph P rodivond by e rr—
5E/3, KV )Y ety LM Dt )

Querymg Michael Bay is a well-known
s American film director, nm
d@ 2()- || producer . Rationale: sgion KG-BERT
MPIKGC-E = Michael Bay is a prolific the relati
) filmmaker who has directed the relaticn
i M P I KG C - R . *lJ % L L M S Hgﬁg*% directa, I:> ‘:> numerous successful movies, Seme Ax |:|'1d|cat :>
° release region including the director the region or
MPIKGC-R “Transformers’, ... Facts: 1. country where

Early Life: Michael Bay was the film was CSProm-KG

L\bjj EE% ;E i ' y MPIKGC-S born on September 17, released.
i - 1965, in Los Angeles,
H b ’ - m place o/ ot California. ... Rationale:

This fact provides some

L
Wl

background information on The relation in a knowledge graph
Entity Name [0 Relation Name Michael Bay's personal life signifies the geographical location
and upbringing, ... where a particular person was born,

« MPIKGC-S : FFHELLMspYREE O — g o e ke i
e, IBEGEER

Michael Benjamin Bay is an characteristics, cultural background,
Frozen Parameters ‘.ﬁ, Trainable Parameters American ... and social connections.

Multi-perspective Improvement of Knowledge Graph Completion with Large Language Models, LREC-COLING 2024
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Question:
What is the majority party now in the country where Canberra is located?

Australian Capital

Territory

Think-on-Graph: Deep and Responsible Reasoning of Large Language Model on Knowledge Graph, ICLR 2024.
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Stage 1: Distilling Self-Guidance

U

| Topic: Citizen = United Kingdom | Constraint: Occupation = Politician |

What are some examples of people who
are citizens of United Kingdom?

What are some examples of people who 3
are politicians?

..................................

examples

,ﬁw NL Instruction Input '

List examples of people who are citizens @
of United Kingdom.

*li

- John Maynard Keynes...

Prefix-tuning to distill self-
guidance from NL instructions

Keep listing examples below, but do not

. mention any politician.

J
Stage 2: Inference I'lbpic: Citizen = United States | Constraint: Occupation = Sci-fi writer |
- Isaac Asimov was an American writer Steve Jobs, Convert to Trie
and professor of biochemistry at.. t-prefix S gorge g;‘s}‘
The above listed people who are — LM - orge _ ooney
US citizens, continue listing them but c-prefix ;}:{«; — phlhp K. Dick, | —>
do not mention people who are Frank Herbert Jlﬁ (bmy Bush

N

Generate

.............

> Philip George Bush was the President...
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