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Motivation

• Compared with traditional text classification, personalized review sentiment
classification requires an intelligent system to identify fine-grained polarities in
document-level reviews.

• We focus on presenting and using personalized and structural information leveraged for
effective and efficient personalized sentiment analysis of PLMs’ adaptations.
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Challenges - 1

• The computational complexity in transformers increases at a quadratic rate with the
input text length.

• Current solutions,

– hierarchical approach

– sparse attention matrix approach

• However,

– neither can fully model the global context of documents and may have suboptimal performance
in document-level review modeling tasks
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Challenges - 2

• The heterogeneous mixes of textual information from well-pretrained checkpoints
and randomly initialized non-textual information make background information hard
to inject directly into PLMs.

• Current solutions,

– introducing different knowledge injection modules

• However,

– sophisticated structure designs and large external parameters

– fully model finetuning (FFT)
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Contribution

• We proposed a knowledge-enhanced and
parameter-efficient layer normalization
(E2LN) method for efficiently and
effectively review modeling

• Regarding knowledge enhancements, a
knowledge base was proposed for adapting
PLMs, injecting background information,
and extracting structured text information.

• Regarding high parameter efficiency, LN-
tuning, external-parameter-free LN-based
attentive pooling (LNAP), and weight-light
personalized LN (PLN) were proposed.
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Methodology-The Knowledge Base

• Well-pretrained Checkpoints

– learned from a large number of general texts

– fine-tuned for downstream tasks as general
knowledge

• Structural Text Information

– constructed from textual sequence representation via
LNAP using a sliding window

– stores global document contexts

• Background Information

– To present discrete UP IDs via word embedding

– injected in forward propagation

– updated during backward propagation
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Methodology-E2Transformer Structure

• LN

– normalizes sequential representations

– utilizes gain and bias term for power preservation

1

2

1

LN( ; , )

1

1
( )

h

h

n n
n n

n

d

n ni

ih

d

n ni n

ih

r
r r

r
d

r
d


   





 

=

=

− = = +

=

= −







PPT模板下载：www.1ppt.com/moban/     行业PPT模板：www.1ppt.com/hangye/ 
节日PPT模板：www.1ppt.com/jieri/           PPT素材下载：www.1ppt.com/sucai/
PPT背景图片：www.1ppt.com/beijing/      PPT图表下载：www.1ppt.com/tubiao/      
优秀PPT下载：www.1ppt.com/xiazai/        PPT教程：www.1ppt.com/powerpoint/      
Word教程：www.1ppt.com/word/              Excel教程：www.1ppt.com/excel/  
资料下载：www.1ppt.com/ziliao/                PPT课件下载：www.1ppt.com/kejian/ 
范文下载：www.1ppt.com/fanwen/             试卷下载：www.1ppt.com/shiti/  
教案下载：www.1ppt.com/jiaoan/        
字体下载：www.1ppt.com/ziti/

Methodology-E2Transformer Structure

• PLN

– injects background information by personalizing the
gain and bias parameters

– is more parameter-efficient due to vector-shaped
parameters of gain and bias terms
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Methodology-E2Transformer Structure

• LNAP

– extracts structural text information based on gain
parameters in LN which can reflect salience
information in a representation vector

– is external-parameter-free

– Structural text information is injected into MHA for
document representation
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Results on Comparative Results

• With the consideration of UP information, the

performance of models was improved.

• With the consideration of global document information,

the performance of models was improved.

• The proposed methods achieved the best performance by

injecting structural text information and UP information.
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Analysis of Knowledge Enhancements – UP Injections

• Varying injection modules, different performance performed

• High-layer (7-12 layers) injections outperformed low-layer (1-6) injections
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Analysis of Knowledge Enhancements – LNAP

• LNAP performed the best and did not require additional modules with external parameters

for fine-tuning

• LNAP could facilitate Transformer models to handle input reviews over 512 tokens,

effectively.
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Analysis of Efficiency

• PLN requires much less parameters for personalized information injections

• LNAP could facilitate Transformer models to handle document-level reviews, efficiently.
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Summary

• E2LN= (Knowledge-enhanced + Parameter-efficient) * LN

• E2LN = PLMs + PLN + LNAP

https://github.com/yoyo-yun/E2LN
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