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LLMs demonstration proficiency in solving textual problems

[1st prompt] [2nd prompt]
. . ’ Reasoning Extraction | Answer Extraction
| can't eat ramen because of my Appropriate response when looking
cutting out carbohydrates in my diet. at only the utterance pair. Q: On average Joe throws 25 punches per /"Q: On average Joe throws 25 punches per N
\/ minute. A fight lasts 5 rounds of 3 minutes. How | _____ Zﬂr:_Ulte t:‘ﬁemtlas:)s 5 trOundS of 3 «--
[ You used to always eat it, so it's difficult for me. ?;agt?: ?:ihne: :;gph:;h;:’:: [ eI Y .
—— — ————————— — — — — In one minute, Joe throws 25 punches. -« -In five
( N\ G 2% rounds, Joe throws 5 * 75 = 375 punches. .
|ﬁ SN ETION } | / \Theroloro. the answer (arabic numerals)is  /
I
J [ Ramen is all about the broth. I 5 H 24
User O A e e e o e o e e e e e e e S — —-) 2 ! LLM
OO System In one minute, Joe throws 25 punches. S
In three minutes, Joe throws 3 * 25 = 75 punches. 5
\ In five rounds, Joe throws 5 * 75 = 375 punches. [ 375. ]
Reasoning
Input Article
Marseille, France (CNN) The French Generated summary
prosecutor leading an investigation into the Abstractive Prosecutor : " So far no videos were
crash of Germanwings Flight 9525 insisted summarization used in the crash investigation "
Wednesday that he was not aware of any
video footage from on board the plane. Extractive summary
Marseille prosecutor Brice Robin told CNN
that " so far no videos were used in the crash Text marseille prosecutor brice robin told cnn
investigation . " He added, " A person who Summarization that " so far no videos were used in the
has such a video needs to immediately give it ___ Models crash investigation . “ robin \'s
to the investigators . " Robin\'s comments comments follow claims by two
follow claims by two magazines, German magazines , german daily bild and french
daily Bild and French Paris Match, of a cell Extractive paris match, of a cell phone video
phone video showing the harrowing final summarization showing the harrowing final seconds
seconds from on board Germanwings Flight from on board germanwings flight 9525
9525 as it crashed into the French Alps . All as it crashed into the french alps . paris
150 on board were killed. Paris Match and match and bild reported that the video
A 5 Bild reported that the video was recovered was recovered froma phone at the
S —— " A kf-& % X from a phone at the wreckage site. ... wreckage site .
oy Im—1s
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Reading comprehension

http.//www.lamda.nju.edu.cn



LAVIDA

Background s

http://www.lamda.nju.edu.cn

LLMs often misinterpret user queries and answer the questions directly.

8 B O

How many 'm's are in the word 'Weather'?

There is one 'm'in the word 'Weather'.

Are you sure?

Apologies for the oversight. You're right; there are no 'm's in the word 'Weather'. Thank you

for pointing it out.
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LLMs often misinterpret user queries and answer the questions directly.

LLM hallucinations, also known as Late-Life Migraine Accompaniments, are a specific type of
hallucination that can occur in individuals experiencing migraines, typically later in life. These
hallucinations are visual in nature and can be quite vivid and intricate. While LLM hallucinations
are most commonly associated with migraines, they can also be linked to other medical

conditions, such as Charles Bonnet Syndrome or certain neurological disorders.
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Related work

To supply information for LLMs...

®
Ask
—> - >
& ® Question + relevant
documents
Question Smart search LLM
A
Smart Relevant
lookup documents
Y
Specific (private) Knowledge

Case

LAVIDA

Learning And Mining from DatA
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Generate

answer o @

Generated answer based
on provided documents

Figure is from https://www.analyticsvidhya.com/blog/2023/09/unveiling-retrieval-augmented-generation-rag-where-ai-meets-human-knowledge/
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To supply information for LLMs...

Asking clarifying questions

Examples of clarifying questions

what county is that?

are you enrolled at Keiser?

Well, you need to use your local library, so where do you live?
What library are you referring to?

Are you looking for books in your local library?

Who was the mayor of what city?

I can find you a tel # or e-mail for Orange County, would that help?
Would you like me to show you their website and we can take a look?
Do you have the titles of either book?

Where have you already looked?

Did you ask your grandmother? If she lives there, she might know.
Can I help you with anything else today?

[s it helpful at all?
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Human can actively inquire for information for clarification.

When did he break
the 100m world

O
() | record?

When did he break
the 100m world

O
() | record?

I
I
I
I
I
I
(- ) : ?
The world record I [What does he refer to? b
was set by Usain I =
Bolt of Jamaica on .
August 16, 2009, : O 4 He is Asafa Powell. ]
at the World O
Championships in e 1
Berlin. His record q°e° p! Asafa Powell broke
was 9.58s at that : the 100m world 0
\match... I record on June 14... ==
: s
I
I
I

(A) Without active inquiry (B) With active inquiry
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Empower LLMs with the ability of active inquiry:
1. When should LLMs actively inquire?

2. What questions do LLMs ask?

3. How to leverage user feedback?
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Our method: LaMAI

Empower LLMs with the ability of active inquiry
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Answer
-~
((A) )
(
(B) Var(A) h low
1 uncertainty Answer
()| ssesssssnsnnnnan 'S .
Variation generation
calculation
) t
- Answer list |
(@ On August 16, 2008. .
(2 On August 16, 2009. high
(@) Asafa Powell set a world uncertainty
record on September 9, 2007. J | - >
t < ——| Active inquiry
LLM X < [X;0;U(Q)]
. t J
N X J
1
% Q: When did he break the 100m world record?

User query X
—> Dataflow / operation

»> Conditional path
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Estimate LLM’s uncertainty about an user query X:

@ )
(B) VargA)

Variation
calculation

t

Answer list

K T
N 1 1 _
———————————————— A _— — — Ek _ Ek 2
(1) On August 16, 2008. Var( ) K Z (T — 1 2 :( i ) )

(@ On August 16, 2009. k=1
@ Asafa Powell set a world
record on September 9%, 2007.

LILM
\ J |
(% Q: When did he break the 100m world record?
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Actively ask user with clarifying questions

9
a2

Clarifying questions

(1) Who does hemean ... | =

Active learning for question selection:

2

7 N

Question candidates

User 1.  Similarity
resp0~nse
UQ) : :
2.  Daversity

3. Random
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Answer generation with augmented query:

(" (D) )
Interaction-augmented
query

'-I- L |_' —| LLM H— Answer

9 U

Original user query.
Hints:

Q1: Do you mean that...
Al: Yes...
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Dataset: HotpotQA, StrategyQA, 2WikiMultiHopQA, MuSi1Que,
[IRC, QMSum. Questions with context, facts or knowledge.

HotpotQA StrategyQA
Userquery | Were Up and | Are more people today
The  Watercolor | related to Genghis Khan
released 1in the | than Julius Caesar?
same year?
Supporting | Up and The Water- | Compare the number of
facts color are two films. | their offspring. Julius
Up was released in | Caesar had three chil-
dren. Genghis Khan had
sixteen children ...
Label Yes True
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User response: GPT-4 (access to supporting facts), as the pseudo-
human interlocutor.

Baselines: DG, CoT, Self-ask, RAG (web), Oracle
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DHISEL HotpotQA StrategyQA 2WikiMultiHopQA MuSiQue IIRC
Method

EM F1 Acc EM F1 Acc EM F1 Acc EM F1 Acc EM F1 Acc
DG 29.1 383 444 | 572 576 576 | 173 229 433 3.8 140 205 | 147 18.1 208
CoT 326 416 48.1 | 66,7 669 669 | 31.0 329 496 | 5.5 128 198 | 17.5 220 246
Self-ask 277 3800 586 | 343 632 343|425 492 540 | 150 270 285 | 10.1 30.1 16.8
RAG (web) 162 254 479 | 33.1 633 33.1 | 287 369 51.1 | 100 202 278 6.0 107 25.6
LaMAI 475 587 68.1 | 663 664 664 | 428 520 713 | 165 259 305 | 341 42.6 51.1
LaMAI+CoT 49.1 59.2 69.6 | 71.7 717 71.7 | 498 61.1 73.0 | 185 27.7 315 | 272 36.6 45.1
Oracle \ 594 869 724 \ 782 782 78.1 | 605 720 835 | 21.0 335 360 \ 294 625 426
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ES Set;

IS Set

TS Set

1 Win [ 1] Tie [0 Lose

(a) GPT-4 Evaluation

Win Tie Lose
Outcome

(b) Human-participated Experiment
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2WikiMultiHopQA

MuSiQue

DG
CoT

EM FlI  Acc
10.0¢ 182 325
30.8 35.8 40.5

F1 Acc
8.1 15.3
121 172

LaMAI
LaMAI+CoT

12.3 241 38535
32.5 411 633

13.5 33.0
18.8 30.2
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Ablation study qu

70| == Random
c5565- 1 Diversity
4 60 3 Similarity
W
= 55
o
g0
=

40

1 2 3 4 5
Number of Clarifying Questions
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Thanks!
Q& A

Jing-Cheng Pang
2024.3.19
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