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Background

* Sentence (S): The decor 1s not a special at all but their amazing food
makes up for it.

* Aspects (A):
e decor -> NEGATIVE
 food -> POSITIVE

* ABSA: Aspect-based sentiment analysis



Related Works

* Most approaches based on GNNs (e.g. ASGCN, RGAT, etc.);
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Figure 1: Taxonomy of structure-based ABSA.
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Motivations

* Following the paradigm 111) Full-induced structure, to perform

Structure Induction for ABSA

* Our research aims to explore the impact of neuron-level manipulation

on structure induction for ABSA



Contributions

* Neuron-level Manipulations. Neuron-level manipulations can
influence structure induction. The induced structures of NeuLT obtain
lower AsD and better performance compared to the Attn. method

* Structure Induction. GSL-based structure induction 1s effective. The
Attn. 1s more suitable for structure induction compared to Kernel and
Cosine.

* Extensive Experiments and Neuron-level Analysis. We conduct
extensive experiments and analysis. Results confirm our findings and
demonstrate the effectiveness of NeuLT, and neuron-level analysis
provides in-depth insights into the approach.
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Approach
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Datasets

e Statistics of three datasets

Table 1: Statistics of datasets.

Dataset Positive Neutral Negative
Train Test Train Test Train Test
Rest14 | 2164 728 807 196 637 196
Laptop14 | 994 341 870 128 464 169
Twitter 1561 173 3127 346 1560 173
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Overall Performance

Table 2: The overall performance across the three datasets. The baselines in the 'Structure’ column are
classified according to the structure categorization (Dep.: external structures (dependency syntactic tree),
Semi.: semi-induced structures, Full: full-induced structures, and None: no structure information used).

. Rest14 Laptopi4 Twitter
Embedding Model Structure Accuracy Macro-F1  Accuracy Macro-F1  Accuracy Macro-F1
depGCN Dep. 80.77¢ 72.02¢ 75.55% 71.05¢
CDT Dep. 82.30* 74.02¢ 77.19¢ 72.99¢

kumaGCN Semi. 81.43 73.64 76.12 72.42 72.45 70.77
Static Embedding RGAT Dep. 83.30 76.08 77.42 73.76 75.57 73.82
FT-RoBERTa(ASGCN) Full 82.31 73.53 76.33 72.76 73.84 72.66
FT-RoBERTa(PWCN) Full 82.40 73.95 76.95 73.21 73.84 71.43
FT-RoBERTa(RGAT) Full 82.76 75.25 77.43 74.21 75.43 74.04
BERT None 85.62¢ 78.28% 77.58F 72.38F 75.28 74.11
SAGAT Dep. 85.08 77.94 80.37 76.94 75.40 7417
DGEDT Dep. 86.30 80.00 79.80 75.60 77.90 75.40
BERT a5 depGCN-BERT Dep. 85.00 78.79 81.19 77.67 75.58 74.58
RGAT-BERT Dep. 86.60 81.35 78.21 74.07 76.15 74.88
KumaGCN-BERT Semi. 86.43 80.30 81.98 78.81 77.89 77.03
dotGCN-BERT Full 86.16 80.49 81.03 78.10 78.11 77.00
Roberta + MLP None 87.32 81.01 82.60 79.33 7717 76.20

RoBERTa-ASC(Dep) Dep. 82.82 75.12 7412 70.52 - -

LCFS-ASC-CDW(Dep) Dep. 86.71 80.31 80.52 7713 - -
Dep(ASGCN) Dep. 86.90 80.75 81.66 78.31 75.28 74.38
Dep(PWCN) Dep. 87.41 81.07 84.16 81.18 76.63 75.60
RoBERTay,se Dep(RGAT) Dep. 87.43 80.61 83.43 80.28 74.42 72.93
FT-RoBERTa(ASGCN) Full 86.87 80.59 83.33 80.32 76.10 75.07
FT-RoBERTa(PWCN) Full 87.35 80.85 84.01 81.08 77.02 75.52
FT-RoBERTa(RGAT) Full 87.52 81.29 83.33 79.95 75.81 74.91
NeulLT Full 88.93 83.28 84.95 82.26 78.18 77.59
RoBERTa;4rge NeulT Full 89.64 84.18 86.05 84.68 78.53 77.78
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Aspects-sentiment

Ablation Study Distance (AsD)

Table 5: The Aspects-sentiment Distance (AsD)

Table 3 Results of Ablation Studies. across different structures in all datasets. The de-

| Model | Structure Rest14 Laptop14 Twitter pendency tree structure (Dep.) is derived from the
Embedding Accuracy Macro-F1  Accuracy Macro-F1  Accuracy Macro-F1 S
BEAT, Attn. Full 85.43 78.04 80.54 77.06 76.22 75.04 pacy parser.
ase | NeuLT Full 86.95 81.20 81.33 77.20 77.10 75.83 =
oBERT Aftn. Ful 8759 8172 8386 8053 7572 7392 Structure | Rest14 Laptop14 Twitter
OPERI8base | NeuLT Full 88.93 83.28 84.95 82.26 78.18 77.59 Dep. 8.19 8.02 8.33
Attn. Full 89.46 8412 84.80 82.19 77.02 75.75
ROBERTawrge | NeyLT | Full 80.64 8418 8605 8468 7853  77.78 NAttrtT 3(2)2 ggg 22‘81
eu - i g
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Automatic Neuron Filtering (NeuLT(Auto))
* Method Description.

e (@) = F7H (0% (F(a)) ),

HanS(]:'(H)) - Mbe'r'n © Hffta
€ij = TGUtO(Wihi)TGUtO(thj)T,

Table 6: Results of Automatic Neuron Filtering (NeuLT(Auto)).

. Rest14 Laptop14 Twitter
Embedding Mogel Stilicture Accuracy Macro-F1 Accurac;/) ?Aacro-F 1 Accuracy Macro-F1

BERT, Attn. Full 85.43 78.04 80.54 77.06 76.22 75.04
ase NeuLT(Auto) Full 87.04 81.19 81.96 78.70 76.96 76.01
RoBERTa, Attn. Full 87.59 81.72 83.86 80.53 15.72 73.92
*%¢ | NeuLT(Auto) Full 88.48 83.20 84.95 82.15 78.10 77.76
RoBERTa, Attn. Full 89.46 84.12 84.80 82.19 77.02 75.75
e79¢ | NeuLT(Auto) Full 89.55 84.87 85.89 82.19 78.87 78.02
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Neuron-level Analysis
Table 7: Different frequency filters on ROBERTa ..

Bold indicate improved performance.

M h d D . . Model Pattern l;est14(erl1:11b) sztop14(?:Tb) 'IXvitter(elp:))
o CC CcC CcC

et O escrlptlon 256 | 87.68 81.28 83.70 80.66 76.88 76.04

154 | 87.50 82.49 83.39 8022 7529 74.47

77 | 87.59 80.50 83.70 80.99 7457 72.90

nlt/auto nlt/auto T High 16 | 88.04 82.93 84.01 81.19 75.29 74.46

€ij = T / (hi)T / (hj) . ] 8 | 88.13 82.09 8323 8043 7457 74.13

4 | 8732 8142 8433 8169 7413 7250

2 | 8768 81.00 83.86 80.82 7471 73.13

256 | 87.23 80.83 8354 80.30 76.44 75.44

154 | 87.95 81.90 84.33 81.29 7558 74.62

77 | 87.41 80.64 84.48 81.44 7529 74.26

NeulT Bond | 16 | 87.86 81.66 83.70 8051 7543 74.45

8 |87.32 8152 84.48 8159 7514 7422

] e . 4 | 8804 8219 83.86 80.89 7471 73.66

Table 8: Neuron statistics in the frequency domain > | 8777 8182 8292 7963 7514 74.00

(arranged from high to low frequency). 256 | 87.05 80.61 84.01 81.07 75.87 75.17

— 154 | 87.95 82.32 8354 80.69 75.00 74.07

Ratio(%) _ 77 | 88.75 8299 83.07 7987 7428 73.15

Pattern | Range Rest14 Laptop14 Twitter Low | 16 | 88.84 83.33 83.07 7922 7558 7452

Train Test Train Test Train Test 8 | 8732 80.71 8433 81.71 7457 73.46

High | 512 — 768 | 69.42 69.37 44.36 4458 69.28 69.19 4 | 8714 8016 8448 8130 7486 7361

NeuLT(Auto) - 87.95 81.99 84.95 8226 76.30 75.67

NeuLT(Auto) w/o DFT - 87.50 80.54 83.70 80.76 75.87 74.37
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Neuron-level Analysis

 Neuron-level Statistics

Table 9: Statistics in the frequency domain. Bold
indicates distinct neurons in top-N.

Dataset Top-N Neurons (N=10)
Rest14 Train | 61, 344, 305, 227, 211, 88, 71, 256, 168, 310
Test | 61, 305, 344, 227, 88, 229, 32, 173, 211, 71
Laptop14 Train | 0, 264, 134, 299, 95, 123, 367, 209, 384, 281
Test | 0, 264, 134, 367, 299, 192, 281, 384, 95, 123
Train | 0, 113, 256, 134, 49, 332, 339, 264, 3, 111
Test 0, 113, 256, 264, 49, 332, 3, 134, 339, 115

Twitter

Table 10: Statistics in the time domain. Underline
indicates distinct neurons, and bold indicates the
same neurons.

Dataset Top-N Neurons (N=10)
Resti4 Train | 0, 181, 1, 594, 304, 269, 675, 241, 499, 194
Test | 0,181, 1,194, 304, 499, 594, 269, 136, 241
Laptop14 Train | 0, 32, 689, 642, 383, 747, 280, 724, 230, 464
Test | 32, 689, 0, 383, 626, 642, 485, 724, 747, 464
Twitter Train | 1,767, 3, 510, 691, 645, 116, 344, 727, 146
Test 1,767, 3,691, 116, 645, 96, 448, 112, 533
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Figure 3: Statistics of Neuron Adjustment. The red
line highlights the Top-10 neurons with the highest
ratio of adjustment occurrences across all neurons.
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Conclusion

* Conclusion

* We propose utilizing GSL to induce latent structures for ABSA by performing a

neuron-level manipulation (NeuLT and NeuLT(Auto)) in the frequency domain

* Extensive experiments and analyses demonstrate that such neuron-level manipulation

1s effective in structure induction and improvement of ABSA

* Furthermore, we conducted an in-depth neuron-level analysis to explore this

phenomenon.

* Our exploration is also beneficial to provide inspiration for other similar domains
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Thank you for your attention !




