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Abstract: As a natural language understanding task, commonsense question answering (CQA) is signifi-
cantly more challenging than conventional question answering tasks. It requires the model to possess stron-
ger commonsense reasoning capabilities. Currently, unsupervised methods for CQA have achieved rela-
tively good performance on several datasets, but these approaches struggle to adequately mine and utilize
commonsense knowledge, limiting the model’ s reasoning ability in complex scenarios. To address this
issue, this paper proposed a novel unsupervised CQA method, whose core advantage lay in effectively
integrating external commonsense knowledge through unsupervised learning, thereby enhancing
the model’s generalization capability and reasoning depth. Firstly, the method classifies questions into sci-

entific commonsense questions and everyday event questions. Then, it generates corresponding knowledge
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prefixes based on the question type. Next, these knowledge prefixes are input into a pre-trained language

model to produce multi-granularities commonsense knowledge through large model prompts. Finally, the

multi-grained knowledge is leveraged to assist the answer generation module in reasoning. The adoption

of an unsupervised approach not only reduces the reliance on annotated data but also better adapts to

diverse commonsense scenarios, demonstrating its flexibility and generalizability in practical applications.

Experimental results show that the proposed method significantly outperforms baseline models on relevant

datasets, validating its correctness and rationality in unsupervised CQA tasks.

Key words: commonsense question answering; large model prompting; knowledge generation; answer

reasoning
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Tab.1 An example of CSQA task

Question: Where do adults use glue sticks? Answer: office

Commonsense Rules:

1.Glue sticks are commonly used for various arts and crafts
projects.

2.Adults often engage in arts and crafts activities at home.

3.Glue sticks are commonly found in places where arts and crafts
supplies are kept.

4.Adults may also use glue sticks in professional settings, such as
an office or classroom.

Narrative:

When Jane recalled her past experience with glue sticks, she viv-
idly remembered a time when she was working in an office. She
was tasked with putting together a presentation board for a client
meeting. «+++++ Jane grabbed a glue stick and used it to attach pic-
turesand charts onto the presentation board. The glue stick proved
to be quick and mess—free, allowing her to complete the task

efficiently.
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Fig.1 Framework of the model proposed in this paper
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Tab.2 Prompt examples and prompt template

Determine whether this is a matter of scientific commmonsense or a daily event based on the ST, provided. Examples:

ST%: My body cast a shadow over the grass because the sun was rising.

Class: daily event

ST%): Marine life diminished because oil spilled into the ocean.

Class: scientific commonsense

ST, Our group's conversation gradually lulled to silence.As a result, I felt awkward.

Class: daily event

STp: The magnet attracted the paperclip.As a result, the paperclip stuck to the magnet.

Class: scientific commonsense

ST} 1 excused myself from the group because my phone rang.

Class: daily event

ST Air pollution in the city worsened because factories increased their production.

Class: scientific commonsense

STi{Statement’,}

Class:

# 3 ISR
Tab.3 Question classification and system outputs examples
1o s3] [F) [f) i 1 ArT AR SCAEAY
Context: The grape juice fermented. B A
Options: A.The juice turned to wine. Q1:What is the effect of this? BlerEi) -
- (5i5) (IE#)
B.The juice evaporated.
“ontext: The man got a discount on his groceries.
. . . . o, A B
Jptions: A.He greeted the cashier. Q2:What is the cause of this? H = .
(F51%) (IE#)
B.He used a coupon.
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Tab.4 Narrative templates lookup table
Key Value Replacing rule
“NP” {“When Jane recalled her past experience with [NP], "} directly replace
wyp {“Jane remember a Specific“experience after [VP],'”’, “Jane f'emember a specifii experience before convert to gerund first
[VP],”,“Jane remember a specific experience about [VP], "}
. N {“When Jane recalled her impression on [PNP],[PNP]is a,”, “When Jane recalled a specific experi- .
PNP . S . o« N directly replace
ence with [PNP],[PNP]did this because,”, “When Jane recalled a story about [PNP],[PNP] felt”}
F5 MBI AR
Tab.5 Rule templates lookup table
Key Value Replacing rule
“NP” {“The definition of [NP]is”, “The main function of [NP]is”, “[NP]is a/an”} directly replace
“vp” {“[VP] means”, “After [VP], ”, “Before [VP], "} convert to gerund first
“PNP” {“[PNP]is a/an”, “[PNP] felt”, “After this, [PNP]”, “[PNP]did this because”} directly replace
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Tab.6 Model experimental results %
Our (re-)running Published
Dataset Models
DistillGPT-2 GPT2, i GPT-2,,,. GPT-2,,,,c GPT-2,,
Baseline 57.8 62.4 65.8 66.0 —
SEQA 51.4(63.0) 53.0(68.4) 53.8(72.0) 54.4(75.4) 79.4
Self-talk 59.8(42.0) 65.0(4 2.6) 66.6( 4 0.8) 66.2(40.2) 68.6
COPA CGA — — — 72.2
ArT 60.2(4 2.4) 64.8( 4 2.4) 67.0(41.2) 67.6(41.6) —
ArT(Scorei X) 61.0(4 3.2) 65.6( 4 3.2) 69.4( 4 3.6) 69.8( 4 3.8) —
Our 62.4( 1+ 4.6) 67.2( A 4.8) 70.6( 4 4.8) 70.0( 4 4.0) —
Baseline 41.3 44.3 45.5 45.9 —
SEQA 34.9(43.9) 35.9(44.6) 36.5(46.6) 36.6(47.5 47.5
. Self-talk 40.5(v 0.8) 44.8(40.5) 46.1(40.6) 47.2(41.3) 47.5
SocialIQA CGA o o o 454
ArT 42.0(40.7) 45.6(41.3) 47.6(42.1) 47.3(4 1.4) —
Our 43.4(42.1) 47.9(43.6) 49.2(43.7) 49.0(43.1) —
Baseline 59.6 67.4 69.1 70.5 —
SEQA 50.7(74.7) 53.3(80.5) 54.2(82.4) 54.9(83.2) 83.2
SCT Self-talk 59.8(40.2) 68.5(4 1.1) 69.2(40.1) 70.4(¥ 0.1) 70.4
’ CGA — — — — 71.5
ArT 60.2(4 0.6) 68.3(40.9) 69.5(40.4) 71.6(41.1) —
Our 60.6( 4 1.0) 68.5(41.1) 69.7(40.6) 72.2(A1.7) —
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Tab.7 The influence of narrative size on the system’s performance

%
N GPT-245a  GPT-2, i GPT-2,,  GPT-2,
1y 59.8 66.6 67.2 68.4
N 61.6 66.6 67.6 68.4
3x 61.8 66.8 68.2 68.8
N 61.8 67.0 69.0 68.8
BN 62.6 67.2 69.8 68.8
6y 62.8 68.0 70.0 70.2
N 63.4 68.0 71.8 70.4
Sy 61.0 67.6 68.2 70.2
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