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1. Contribution: Abtract and Conclusion

* Problem
« Commonsense Inference
* Paricularly, Ask question with some answer candidates
« N X[MC} &

- A

e utilize external and structured commonsense knowledge graphs
o g4t

* explainable inference

* SOTA(A little bit... :/)

e outperforms BERT and GPT in Commonsence QA
« BERTH GPT= 1 HO|HTH ROl £ E &



2. Introduction: Problem Definition

*°Q
* “Where do adults use glue sticks?”
* A
* {classroom(X), office (O), desk
drawer (X)}
* BERT or GPT?

* FAR LESS than human
performance

* lacking transparency and
interpretability

10(%) of IHtrain 50(%) of IHtrain 100(%) of Htrain

Model IHdev-Acc.(%) IHtest-Acc.(%) IHdev-Acc.(%) IHtest-Acc.(%) IHdev-Acc.(%) IHtest-Acc.(%)
Random guess 20.0 20.0 20.0 20.0 20.0 20.0
GPT-FINET 5 27.55 26.51 3246 31.28 47.35 45.58
GPT-KAGNET 28.13 26.98 3372 3233 48.95 46.79
BERT-BASE-FINET 30.11 29.78 38.66 36.83 53.48 5326
BERT-BASE-KAGNET 31.05 30.94 40.32 39.01 55.57 56.19
BERT-LARGE-FINET 3571 32.88 5545 49.88 60.61 55.84
BERT-LARGE-KAGNET 36.82 3391 58.73 51.13 62.35 57.16
Human Performance - 88.9 - 889 - 88.9

Table 1: Comparisons with large pre-trained language model fine-tuning with different amount of training data.

20| AFA! KagNet= AFZHO| HIBHAM = 1N &
1 S.... ExplainableStCH= 240 2| 2| £ F OF...



2. Introduction: Knowledge Graph

* External Knowledge
« QR XA A E ALESHAH
- O|2| 2H=0{=Ch
 Graph At 27 Z AR
* Vertices: Concept

* Edge: Relation

* Q ->Semantic Space -> A
« 30| inputS 2HOtA], Semantically 2| O] 8H{BH A
M EHS SFE=CHBERT or GPT).
* Q->Symbolic Space -> A
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Where do adults use glue sticks?

A: classroom  B: office C: desk drawer

Figure 1: An example of using external commonsense
knowledge (symbolic space) for inference in natural
language commonsense questions (semantic space).



3. Reasoning Flow: L2 A] & O{EA|?
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3.1. InputO]| S & OF= subgraph & 7|1

1. input
1. Where do adults use glue sticks SEP il Capableos
classroom ™ use

; : ReceiveAction
2. Where do adults use glue sticks SEP office Capable0f> <

3. Where do adults use glue sticks SEP desk Sa - glue_stick

4. Where do adults use glue sticks SEP drawer work e@e‘c) o0
oc?
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3. Reasoning Flow: O| X| & A1 5 & A}
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Multi-layer Graph Convolutional
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| Network (GCN) with first-order

filters.
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https://tkipf.github.io/graph-convolutional-
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* LSTM

LSTM Path Encoder
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3.2.28&3 =94 mtet 5l W oot M H0of gt
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3.2. Revisit: Conceptﬂf Relatione= =20} 7|
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H A

* T4

output: graph vector

 for each input

1.

2
3.
4

Where do adults use glue sticks SEP
classroom

Where do adults use glue sticks SEP
office

Where do adults use glue sticks SEP
desk

Where do adults use glue sticks SEP
drawer

* sigmoid for each input -> graph
vector

e get the max probability choice



Explainability

° Q What do you £i11 with ink to write on an a4 paper?
* What do you fill with ink to write on A: fountain pen v (KagNet);
an A4 paper?
N o X%y Qa"
o A RN Aol e
* foundtain pen FRnEs Kaonat
e

] Attention Matrix fountain_pen %’

* Concepts are focusing on 1.select concept pairs
founta|n_pen of high att. scores

* Why pick this answer?

ink —PartOf—> fountain_pen
ink —RelatedTo—> container <—IsA— fountain_pen

fill <-HasSubEvent— ink <—AtLocation— fountain_pen

* because they are related! £i11 —RelatedTo—> container <—IsA— fountain_pen
. . . write <—UsedFor— pen
¢ fl” <-> |nkr paper<'> erter write <—UsedFor— pen <—IsA— fountain_pen

paper <-RelatedTo— write <-UsedFor— fountain_pen

* ink <->founten_pen, write <->

foundtain_pen,... e 2. Ranking via path-level attn.



Revisit: Contribution: Abtract and Conclusion

* Problem

 Commonsense Inference

 Paricularly, Question and Answering Task
- B HE

* utilize external and structured commonsense knowledge graphs
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* explainable inference

* SOTA(A little bit... :/)

e outperforms BERT and GPT in Commonsence QA
« BERTH GPT= 1 HO|HTH ROl M E S



MRCOJ| A{ EE BIL} R~

Q&A



