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A Study on the Types of Inquiries for Generating
Uncertainty—Resolving Questions
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Abstract: A social robot needs to deal with uncertainties to perform tasks in unseen situations of an
interactive context. For humans, learning by asking questions is one of the most expected behaviors for
resolving or reducing uncertainties by acquiring additional information, which is also desirable for
robots. In this study, we propose a taxonomy of questions which is inspired by humans for leveraging
the learning-by-asking methodologies for robots. Questions and answers should be considered at the
multi-dimensional level, including question types, required knowledge, and cognitive processes. These
provide a framework to embed generated questions into the 3-d question space, which is expected to
offer a reasonable benchmark for machine learning strategy and evaluation methodologies of

uncertainty-resolving question generation for robots.
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[Fig. 1] Scenarios for situations in which a robot resolves
uncertainty by asking questions in its interactions with humans
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[Table 1] A%-2] Y& w2 55 (Q type) ¥

Categories Description

QI Verification

Q2 Disjunctive ~QA EE AR
Q3 Concept completion THE ARE B AT
Q4 Example AHEE BE AR




Q5 Feature specification EASEEAE

Q6 Quantification ol gk Aw

Q7 Definition o) E= AT

Q8 Comparison H]aLsk] $lek A

QO Interpretation M-S B AR

Q10 Causal antecedent Q1] A1 E A
Q11 Causal consequence Qo] AE Ei= AT
Q12 Goal orientation EXo} 575 B AE
QI3 Instrumental/procedural FHARE EE LT
Q14 Expectation A& B AE

Q15 Judgmental B R e

[Table 2] A 4] 34| Tl e 27 (K type)

Knowledge Category Description

K1 Agents/entities AFEA}L 22, =71 2 QlEE

K2 Class inclusion MNAE 7] 223 3.

K3 Attributes AMEE = S0 54 = ] F

K4 Spatial layout D97} 44 <ke] QlEJE] 7ke] F7k A
IéfruC(;tounrlgsositional Q0] &k Bl ale] AR A

K6 Procedures/plans 531 9 dakel due dA/dEE

K7 Causal chains o] Al 9 ol ARE 7581 A S 84
and networks 2 3| TAEH= o HIE

K8 Others o)A EL] Al A & 71E AR

[Table 3] Q14|34 &] WA o] k2 E-57 (C type) ¥

Bloom’s level Definition Bloom’s level Definition
C1 Recognition Q14 C5 Analysis A

C2 Recall 719 C6 Synthesis kAl

C3 Comprehension ol &l C7 Evaluation 7}

C4 Application -8
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[Fig. 2] Embedding the question into the 3-d question space
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