U
ﬁ. NEURAL INFORMATION
',‘.i. s PROCESSING SYSTEMS
NQ

Perception of Knowledge Boundary for
Large Language Models through Semi-
open-ended Question Answering

Zhihua Wen'] Zhiliang Tian';} Zexin Jian', Zhen Huang',
Pei Ke?, Yifu Gao', Minlie Huang?, Dongsheng Li'*
I'College of Computer, National University of Defense Technology, Hunan, China
2 Tsinghua University, Beijing, China
{zhwen, tianzhiliang, jianzexin21, gaoyifu, huangzhen, dsli}@nudt.edu.cn
kepeill06@outlook.com, aihuang@tsinghua.edu.cn



9,. NEURAL INFORMATION
%1, . PROCESSING SYSTEMS
ole

Motivation

* Large Language Models (LLMs) are susceptible to generating non-factual
responses, 1.€. hallucinations.

* The knowledge boundary of an LLM is vital as it describes the limit of its factual
understanding.

* Existing studies neglect the importance of semi-open-ended questions that can
have multiple potential answers.
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Contribution

* Exploring Semi-Open-Ended Questions for LLM knowledge boundary
perception

* Novel method to discover ambiguous answers

* Our dataset and method are effective in revealing GPT-4’s unfamiliar knowledge
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;. Semi-open-ended QA
[ Dataset construction i
1 1
i@ i
| |# Domain generation !
! | Introduce different domains of world !
1 - 1
@ Knowledge. As many as possible. i Domain Percentage Question Ambiguous Answer
! * ! , Miracle Fruit Tree,
I 1. Food and Diet '\n 2. Music | ! , Peanut Tree,
! *| w3 Biology \n 4. Religion ...| !
! LLM E Biology 4.93% Tell me a list of trees that produce fruit with Castor Oil Plant, Chiclé Tree,
! hard shells and are native to tropical regions. . . )
i l | Oriental Persimmon, , Langsat Tree,
1
: G i ’ ’
! 0 T ge.lleratl.on . ! , Zulu, Letters from Iwo Jima,
1 | Generate questions with a list of answers | 1 . . T
D i . Tt’:?,l] m.e a list pf ﬁ!ms whose plot is cemeretil oq a ‘ N Black Hawk Down, s
i i Music 4.20% historically significant event, but the narrative is | Lawrence of Arabia, ,
] q = e e ! from the perspective of an imagined protagonist. The Longest Day, .
! - - re.. me d L_Sr of ‘”eg_em es | The Guns of Navarone, Lion of the Desert
' that are high in proteins. ... !
; » > >
: i Geolo 4.09% Tell me a list of current deserts across the world The Registan Desert, The Franklin Basin,
1 l i gy e that were previously covered by an ancient sea. The Makran Desert, The Sonoran Desert,
= 5! The Jornada Del Muerto, , Tanami Desert
1 5 1 —
1 balirer _collectlon 1 . Tell me a list of fruits that are sources of . ’ » Chokeberries,
Tell me a list of vegetables that are i Food and Diet 5.67% R . Elderberries, s s
LI it ) healthy fats, not including avocados and coconuts.
i | high in proteins. i
i ‘ 1 , Catherine Helen Spence, Octavia Hill,
! ! . ist of fi iters f VA: issing R
: 1 0. w3 i Literature 1.68% ‘ Te]l me a list of tema‘le writers trom the ‘ Rl'loda Broughton, Elizabeth Missing Sewell
: - . . Victorian era whose work focuses on social reform. | Emmeline Pankhurst, s R
\ Lentils \n 4. ‘n ... 1
‘\ ; , Constance Garnett

~

- -"

Dataset construction Data samples
pipeline
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- Ambiguous Knowledge Verification \‘\_ ’ ';&.mbiguous Knowled.g\é‘_
OCx] 8 @yn 020 Categorization

_____
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111t 1 - E ? IS COI:GCI I E @ wron, dgﬂlgvjfred
« We reduce the probabilities of high BB @ a-y
: A x !
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probability answers to induce more . <+ < F

1
i
- i
. ! # RGA_based Evaluation | #LLM Self evaluation : 1 Unfamiliar Knowledge of @

aIIlb 1 guous ans V V ers . - Search online and answer the i Does kale belong to vegetables| | !
t ; % o that are high in proteins? ... 1. I

gy e o Splpip iyt 1~ Unexpected

@) Wrong
Evaluation

» Imcorrect woTTTTTTTiToTTToTToY

ey — T_:-: legapae SRR TS e m it m E '
= (@ (Gom)) @ (=) _
: ] 1} S
« We compare the results of LLM sel.f— Ailiory LLM Atz Knawledue Discavery e
evaluation and RAG-based evaluation. Embedding of 0X)

N\ (N
. Spinach

Original Moore-Penrose

: S _ Probabilities ~ y pseudo-inverse of E :

« We categorize four types of ambiguous | —H=v v |
for the tareet LLM - * ‘ o 5

answers for the targe : : s Semaniic Space of Q) ;

E probability answers X ‘,Legifa‘}]‘:seé ’..;\h | :
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Findings

GPT-4

 performs poorly on the semi-open-ended questions and generates many unqualified
answers.

* lacks understanding of the relevant knowledge.

* has limited ability to recognize its knowledge boundary.

The auxiliary model
* effectively supplements GPT-4 by identifying hidden correct answers.

* incur unexpected wrong evaluations during GPT-4 self-evaluation.

* discover situations where GPT-4 admits for its knowledge boundary.
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