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Background: In Alipay, customer complaint faults account 
for a high proportion.

Fault1 Fault2 FaultN…

Customers

Complaint Complaint 
How to localize the 

faults rapidly?

The ant forest 
saplings are gone.

I can't buy lottery 
tickets on Alipay.

Ant manor chickens 
can't feed.
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Challenge:  Lacking historical failure data and deterministic information 

Pre-interception
- High accuracy
- Mainly depends on rules

Discovered during the process
- The technology is mature
- Mainly depends on monitoring

Post-localization
- The fault has occurred
- The customer has complained

Easy to find (Solved)

Hard to find (TODO)

• Occur rarely

• Everything looks wellApplication 
faults



KSE

Knowledge Science and Engineering Laboratory

KSE

Methodology: Unsupervised Fault Localization (UFL)
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Update of Domain Knowledge Graph for Fault Localization

SOIE

KeyBERT

APP

KeyBERT

(     , keyword, ___ )

SOIE

(       , _____, _____ )

Alipay-KG
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Knowledge-aware Domain Pre-trained Language Model

Masked language model Sentence
Classification

Knowledge 
Enhancement

Give a label 1

Give a label 0
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Semantic Self-Supervised Graph Representation Learning

We propose a hierarchical self-
supervised learning object.
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Semantic Graph Construction
Semantic Self-Supervised Graph Representation Learning

From Knowledge-aware Domain 
Pre-trained Language Model 𝐴!"# 𝑖, 𝑗 = 𝐶𝑜𝑠𝑖𝑛𝑒(𝑋" , 𝑋$)

Hyperparameter, we select 0.8

Adjacency matrix of semantic graph
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Hierarchical Self-Supervised Learning Method
Semantic Self-Supervised Graph Representation Learning

Self-supervised learning signal
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Results

1

2

1. Our baseline model, which have been transferred with a special symbols, shows that all metrics are improved after 
transferring in customer complaint fault localization.

2. The metrics with an ‘*’ present the result after we remove some cases that cannot be localized based on semantics.
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Results

1

1. UFL%&'( only does knowledge enhancement on open source pre-trained language models.
2. UFL+dm combines knowledge enhancement with domain transfer.
3. UFL+kg introduces Alipay-KG and injects more domain-related knowledge

2
3
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Case study

Target applicationCustom complaint text Result scores

It can be seen from the figure that although our method may raise the score of non-
target applications, the score of target applications will increase more.
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Conclusion

• We introduce the domain knowledge graph to solve the problem of customer complaint 
faults localization, which can obviously improve the hitting ratio for fault localization 
according to the experiments.

• We propose a novel hierarchical self-supervised learning method to integrate the 
semantic and structural features of the knowledge graph.

• We conduct comprehensive experiments on a real-world dataset that contains customer 
complaints faults of the Alipay application in the last three years to demonstrate the 
effectiveness of our proposed method.
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Thanks


